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A Large Radial Drill Press. 


portioned, the last and greatest reduction in 
speed by the gears—barring the back gears 
—being made at the spindle itself, and is 

counterbalanced, with quick return, 
A new method of rotating the column has 




















We present. on this and the succeeding 
page engravings of a drill press recently 
built by the Universal Radial Drill Co., of Cin- 
cinnati, Ohio, for Carnegie, Phipps & Co., been adopted, which is clearly shown by the 
which is one of the largest if not the largest sett LAM) engraving. Teetly are cut in the edge of the 
and heaviest press of the kind ever built in this 4 
country, the arm being nine feet one inch 
radius, and the column 13 feet six inches 
high. The drill will operate at the center of 
a circle 15 feet diameter, and the greatest 
distance from bed-plate to end of spindle is 
9 feet 5 inches. 
An idea of the 
dimensions of 
the machine 
may be had 
from the fact 
that the elbow 
shown on the 
bed has an 
opening 92’ 
diameter. 

In this ma- 
chine the arm 


does not swivel BUILT BY 


THE |JNiveRsAt Ragiat Drie Co 
C NCINNATI 0.U.S.A. 


¢ 


upon the col- 


= 
umn, but, in- iI Ht 
Hi % 
umn turns Vere : ¢ | yt ane i in 
about upon its i 
sages | .@ f a 


axis, and can 
be clamped to ese oul a aT 
oe = IA a 
heavy bolts. 

The method of 
securing the 
column to the 
bed-plate, and 
sustaining the 
weight of the 
column and at- 
tached parts, is 
shown by our 
detail engrav- 
ing on page 2, 
to which we 
shall again 
refer. 








The arm is 
raised and low- 
ered on the 
column by 
power, there 
being two 
levers for con- 
trolling this 
motion — one 





near the bot 
tom of the 
column, which 
can always be - = (RRR 
»perated from 
the floor, while 
the other 
moves up and 
Jown with the . P 
im, The sad- = TTA merry laine Fao : 
ile is moved : | HANI WN HAH | Il 
on the arm by WATATAATUIHII IH] 

i geared rack 
and pinion 








NEGG | ~ 
movement, a SESER'G.QY.G. 


ontrolled by a 





hand ° wheel, | E R DIAI Dri I | RE 
G 
4sAR A 


ways in the same position relative to the | steel, 4 diameter, with a No. 5 Morse taper | large flange at the bottom of the column, 
spindle. The spindle in this machine is of socket, is driven by gears powerfully pro- and by intermediate gearing and a pinion 





leys 24’x5 
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worked by a ratchet lever, which is adjust- 
able to any convenient position on the shaft, 
one man easily turns the column. 

A table—not shown—goes with the ma- 
chine, which is 28x28’, and stands 2 feet 4 
inches above the bed-plate. 

The form adopted for the base of the col- 
umn is designed to give the greatest possible 
rigidity, and the column sets over a stump 
which is attached to the bed-plate as shown 
by the detail view (page 2), which shows that 
the stump is in this instance 33” high, 11 
diameter at the top. Passing down through 
the center of 
this stump is 
a shaft which 
supports at its 
upper end a 
spring dia- 
phragm, upon 
which most of 
the weight of 
the column 
and attached 
parts is design- 
ed to rest, so 
that when the 
binding — bolts 
are released 
the moment of 
friction is very 
much reduced, 
and the col- 
umn turns 
very easily, 
and with com- 
paratively — lit- 
tle wear upon 
the moving 
parts, 

The bottom 
of the shaft 
(a) upon which 
the diaphragm 
rests is beveled 
off as shown, 
and the shaft 
(4), similarly 
beveled, serves 
as an adjust 
ment, this 
shaft being 
moved. end- 
wise for the 
adjustment by 
the screw 
shown at the 
other end, 
which is tap- 
ped into the 
bed-plate. 

The diam- 
))\)) eter of the col- 
2 umn is 18’; 
total height of 
machine with- 
out counter- 
shaft, 16 feet; 
vertical — trav- 
erse of spindle, 
27". The cone 
pulleys are for 
a 4” belt ; floor 
space required 
for the base,72 


ul 
x 144"; counter- 
shaft has pul- 


‘and shouldrun at 180 revolutions; 


’ 


total weight of machine, 32,000 pounds. 
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Flexible Wheel Base Tramway Locomo- | 


tive. 

Mr. E. P. Cowles, New Decatur, Ala., 
has brought out a locomotive for special use, 
which possesses some peculiarities of con- 
struction shown in the accompanying illus- 
We that 
them have been built, and are in successful 


tration. are informed several of 


operation. Following is Mr. Cowles’ descrip- 
tion of this locomotive: 

This engine is especially designed for use 
the 
roads are built temporary by reason of re- 


in lumbering, quarrying, etc., where 
quiring frequent removals, and are as a con- 
sequence very rough and uneven, with many 


It 


from the nature of this service that 


follows 
the 
engines are mostly used in sections re 
It is 
fore, desirable that they should be so 
kept in 


heavy grades and sharp curves. 


mote from repair shops. there- 


constructed that they can be 
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order and repaired by such mechanics 
and 
may be at hand. 

The object sought and attained in this en- 


with such materials and tools 


as 


gine is to produce, at a reasonably low cost, 
a thoroughly reliable and serviceable loco- 
motive, having the greatest possible tractive 
power, by utilizing the entire weight, in- 
cluding fuel and water, for this 
combined with a degree of flexibility never 
before attained in a locomotive without the 
use of gear wheels, slip and toggle joints, so 


purpose, 


objectionable as a source of breakage, lost 
motion, noise and unsteady action. The en- 
tire weight is carried on two independent 
freely oscillating driving trucks, swiveled to 
the engine frame like ordinary car trucks. 
They are perfectly free to turn 
and follow curves, or twist to 
conform to track 
without in the least interfering 
with the of the 
power from the engines, which 


an uneven 


transmission 
are direct-acting, like any loco 


motive. 
One axle a,a,ineach truck is 
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LOCOMOTIVE ENGINEER 


tubular; through it passes the engine crank 
shaft >, d. 
center by a universal joint ¢, c. 


They are coupled together in the 
The truck 
is swiveled to the engine at this point by 
hangers depending therefrom. The bore of 
this tubular axle is larger than the shaft. On 
each end of the shaft, just outside of the 
wheels, is a double crank d, d, d, d, to which 
the of the engines are 


main rods ¢, ¢, ¢, @, 





LARGE RapDIAL DrILtt PREss.—SEE PAGE 1. 


coupled. These cranks have journals out- 
side, with bearings ff ff, sliding vertically in 
hangers depending from the engine frame. 
The hangers maintain the crank-shaft always 
at right angles to the longitudinal axis of 
the engine, while they are maintained par- 


allel to the plane of the frame by rock shafts | 


with arms connected to the bearings f. 
The wheels of the tubular axle have ring- 
like crank-pins d ddd, coupled to the other 


wheels of the trucks. The wrists of the 
double cranks pass through these rings. 


They have the same play in them that the 


shaft has in the tubular axles. It is obvious 































FLEXIBLE WHEEL 


that while the crank-shaft is maintained in 
the same position with reference to the en- 
gine frame, the trucks are free to oscillate in 
every direction to the extent of the play of 
tubular axle on crank-shaft, and at the same 
time the rotary motion is transmitted to all 
the wheels as rigidly as if the main rods 
were coupled directly to them. 

The engine frame forms a platform on 


‘are placed. 


| bed-plate of a stationary engine. 


| shape suitable for wood rails. 


MACHINIST 


which the boiler, cab, fuel-box, tank, etc., 
It is made with two heavy, 
strong sills, lying directly over the cylinders, 
which perform much the same office as the 
Besides 
maintaining the engines in line, they also 
take all the working strain, relieving the 
trucks entirely of the thrust of the engines. 

This permits of a strong, durable truck 
frame being made of a combination of wood 
and iron like those of a passenger coach; as 
far as possible iron is bolted to wood, reduc- 
ing the liability of breakage toa minimum. 

The wheels have chilled cast rims that can 


be removed easily. Two men can remove 


| the worn-out tires and put on new ones in 


six hours, or replace them with rims of a 


Besides the usual truck springs and equal- 
izers there are bearing springs between the 
trucks and engine frame. Ona very rough, 
uneven track, the engine runs as smoothly 
asa passenger coach. 

The cylinders are placed midway between 


the trucks, with piston rods extending 
through each head, one connected to the 


rear, and one to the front truck. To com. | 
pensate for the varying length of the main 
rods, owing to their angularity, as the cranks 
approach the upper and lower points in this 
revolution, the piston heads are made double, 
one h, 4, annular connected to one piston rod | 
by a perforated disk, the one ¢@, 7, connected | 
to the other rod solid fitting steam-tight in- 
side the first, and having a longitudinal play 
equal to the variation to be provided for. 


Their areas are equal, and obviously steam 
acts on each with the At the 
same time they are free to draw out to ac- | 


same force. 
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will turn curves of 50 feet radius, and twist 
10 inches in the length of its wheel base; 
cylinders are 10 inches diameter by 12 inches 
stroke. The engines have balanced valves 
and can be reversed under full pressure of 
steam, slipping the wheels either way. The 
trucks are provided with steam brakes, which 
are also arranged to be worked by hand 
Sand-boxes are provided at each end. The 
engine will run and haul equally well eithe: 
way. The boiler is of the upright type, 
and the tank is of strong and simple form 
The cab is roomy and neat, making it easy 
and agreeable to fire and run. 

This engine has hauled four empty cars of 
4,000 pounds each up a grade of 600 feet per 
mile, turning curves of 50 feet radius, having 


'a grade of 450 feet per mile, at the rate of 12 


miles per hour. It has run on a reasonably 
straight track at the rate of 25 miles per 
hour, and this on a 16-pound rail. 
———— 
Investigations are still proceeding to ascer 
tain the value of aluminum as an adjunct to 
steel castings. Professor Arnold, of the 
newly-established technical school at Shef- 
field, is following up the important investi- 
gations of Mr. R. A. Hadfield by experiments 
on the properties of aluminum in the harder 
classes of crucible steel. In some particulars 
the results have been opposed to those of 
Mr. Hadfield. Particularly is this the case 
with regard to blow-holes; the tendency to 
‘‘piping,” due to the contraction of the in- 
got between the fluid and the pasty} con- 
dition, seems to be greater. This tendency, 
it is urged, can be obviated by coring; but 
this practice is already common. Mr. Had 
field inquired, at the meeting of the Sheffield 
school a few days ago, why, if 
aluminum was so good, was it 
that the Mitis steel process has 
never been made a_ success. 
The reply was that the Mitis 
process failed because of the 
attempt to use too mild a mate- 
rial. This matter is certainly 
in the experimental stage yet, 
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commodate any variation in the length of 
the connections. They are provided with 


steam cushions, which prevent concussion in 
case the wheels of either truck slip. 

The engine illustrated weighs eight tons, 
which is equally distributed on eight driving 
26 in diameter; width of 
gauge, 42 inches, length of truck wheel 
base, 42 inches; total wheel base, 16 feet. It 


wheels inches 








but Mr. Hadfield was no doubt well satis 
tied as to the correctness of his results 
before he announced them, and it may 
be that Professor Arnold is merely retras 
ersing the same ground.— 7he Engine 
(London), 

me 


Spain possessed the first war ship pri 


pelled by steam. 
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Power Pipe-cutting and Threading 
Machine. 


The engraving on this page represents 
a machine recently brought out D. 
Saunders’ Sons, of Yonkers, N. Y., and in- 
tended for threading pipe from }+ inch up 
to 2 inches. 

The chuck which holds the pipe is at- 
tached to the face of the large gear wheel 
The shaft 
the cone pulley is mounted drives by means 


by 


seen, and is universal. on which 
of bevel gears a shaft which is under and 
parallel to the main shaft, and there is a 
double of fitted with 
double-ended clutch, by which two speeds 
are obtained with each the 
pulley, or four speeds in all. 

The carriage is moved on the bed by rack | 
and pinion worked by hand and, mounted | 
upon the carriage, may be either the ex 


set these a 


gears 


step of cone 


panding die shown in the cut ora solid die, | 
as preferred. 

The expanding die is adjustable for size, | 
is opened or closed by the simple move- 
ment 


of a lever, and has interchangeable 
chasers, which are quickly changed from 
one to the other. The opening and closing 
of accomplished by cams 
formed in a ring, Which passes round the cir- 
of the holder, this 
being in the larger sizes turned by a worm, 


these dies is 


cumference die ring 
and in the small by a lever, as shown in the | 
cut. The slotted arc shown on top of the | 
die holder is simply to afford an adjust- 
ment for the stop, by which the adjustment | 
of the die to the required size is made after | 
it has been opened to release a pipe that has | 
In of the 
flanged collars shown on the upper shelf 


been cut. setting to size, one 
below the machine is placed in the head, 
and the lever moved to bring the chasers in 
contact with it. The stop is then adjusted 
so that, when the spring plunger bolt en 
with it, the to the 


same size. 


o 
fo) 


ages die is brought 

The cutting-off slide does not interfere in 
any Way with the die, and when pipe is to 
be cut off, it is simply passed through the 
opened die, and the cut-off slide used inde 
pendently. 

If desired, a bolt-threading and nut-tap- 
ping attachment can be furnished with the 
machine. 
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Value of Pressure Records in Connee- 
tion with Water-works. 


ie 
(A Pape? Read Before the Eleventh 
tion of the American Watler-works 

al Philadelphia.) . 


By CHas. HAGUE. 


Annual Conven 


{ssociation 


tendencies i 
the development of this great republic leads 
inevitably to the conclusion that its progress 


A consideration of modern 0 


is along the lines of scientific advancement. 
Perhaps in no particular is this more true 
than in its application to the attention given 
to sanitary and fire protection problems— 
for whut 
tection of life and property? 


is more important than the pro 
Therefore, of 
late years, water-works systems have in 
That 
has been a healthy one, is evidenced by the 
attention given to the subject of their better- 


creased in a rapid ratio. this growth 


ment, no other proof of which is needed 
than that furnished in the popularity of our 
of 
thought and mutual tender of data, most of 


annual gatherings for the interchange 


which becomes of lasting value in our pub 
lished proceedings. In considering the many 
relations existing between the water boards or 
companies and their patrons, and the mu 
nicipality under which they exist, and not 
gorgetting that important creature, the fire 
underwriter (whose fire loss is not his, but 
our loss), I have become forcibly impressed 
with the gravity of an oversight quite com 
the 
our water-works systems, and which is sug 
gested by the title to this paper I have the 
The 


5 ears, 


mon even among most conservative of 


honor to present for your judgment. 
of 
the construction, operation and extension of 


Writer has observed for a number 


water-works plants for public supply, and 
the 
importance of a continuous complete know] 


has arrived at the conclusion that reat 
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of the 
throughout every part of a water-works sys- 


edge pressure being maintained 
tem is in the interest of water companies, 
cities, taxpayers and fire underwriters, in 
the interest of health, in the interest of safety, 
such information be 
obtained other than by automatically and 


continuously written pressure records, pro 


and in no manner can 


duced at various points of observation at the 
same time. Broadly stated, it would seem 
to that, water-works systems 


imply quantity and pressure, complete data 


be true as 


regarding them is required. The quantity 
factor is determined nearly enough by the 
revolution counter attached to the engine in 
a large majority of cases, but the other 
feature is not, although the two are inter- 
dependent for efficiency. In 
or extending a system of 


maximum 
laying out in 


pipes, care is taken, of course, to so propor- 


| tion and arrange them as to give the most 


for 
facturing and fire service; and as each case 


eflicient distribution domestic, manu- 
is peculiar to itself, according to the area of 
section to be covered, general levels and 
special conditions, the success depends upon 
many calculations, which, in the nature of 
the undertakings, are more or less theoreti- 
cal, 
the 
this particular point, Mr. 
the 


and not to be exactly determined until 
works are in operation. Bearing upon 
Edwin Darling, 


Superintendent of Pawtucket (R. I.) 





ae! 


Pe 
wil 






Hitt 


POWER PIPE-CUTTING 


Water-works, says in his report for 1889 as 
‘No well-conducted 
can afford to be without 


follows: water-works 


recording gauges, 


and when properly located they will, in my 
opinion, pay for themselves within one year. 
We challenge any water-works in the United 
States to play seventy one-inch fire streams 
through fifty feet of hose, and maintain 
eighty pounds pressure during the trial, the 
pressure to be verified by recording gauges 
placed at suitable positions on the line of 
pipe.” 

Further, even when the construction and 
distribution are practically correct to meet 
the conditions originally imposed, the rapid 
of 
presents a never-ending necessity for change 


and ceaseless growth American cities 


and readjustment. One portion of a city or 
village will, although unforeseen, be found 
to be possessed of desirable features as a 
the de 
mand for water, both for domestic and _ fire 


manufacturing center, increasing 
service entirely beyond any extent looked 
for when the plant was devised. Such a 


stute of things, in the absence of records, 
will be most certain to bring us very readily 
and suddenly, at some time or other, in con- 
tact with the disagreeable and dangerous 
fact that the distributing system is entirely 


inadequate to meet the demands for water; 


but if we 


are provided with means for ob 


= y 
a Si 
wil iil 
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serving, from day to day, continuous and 
turn 
back and refer, ample time will be found to 
become possessed of a complete knowledge 


recorded evidence, to which we can 


of the requirements, and the most effective 
manner of meeting all demands will be in- 
dicated. . 

In of a city, perhaps 


another section 


limited to comparatively a few squares, the | 


commercial and similar interests may be- 
come concentrated in lofty office buildings, 
while another portion, quite remote, may be 
devoted to a thickly settled population, all 
such occurrences modifying the efficiency 
or reliability of a water plant laid out with 
the idea of uniform 
We may not want uniform distribution, but 


distribution of water. 
on the contrary, a very uneven disposal of 
the supply; we can, to be sure, when we 
meet unexpected difficulties and dangers, 
make some attempt in the dark towards a 
remedy, but how much better to have a 
of the 
always before the eye, so that undue con 


graphic indication giant’s pulse 
gestion, or an approach to heart failure, may 
be known and met long before any serious 
results are possible. 

One twelve-story building in our larger 
cities may need an amount of water usually 
allotted to the population of a square mile, 
and those in charge of such buildings have 


long since found it necessary to so place 


MACHINE. 


their pumps as to enable them to draw all 
that the mains in their immediate vicinity 
supply, of the 
neighbor,who might get to wondering where 


can regardless adjacent 
the water had gone or was going to. 

of 
per capita is essential to the health and com 
fort 
effective when properly distributed, and we 


llons water 


ga 


If a certain number of 


of a community, such can only be 
can know when it is properly distributed 
only when we know that sufficient pressure 
is available at the various points to deliver 
First 


the required quantity of water. as 


| oust 


certain what is going on within the system, 


the at which is 


needed, and the manner of applying it will 


and point any remedy 


be suggested at once. 


Of course, you all realize the seriousness 


| stones, 


and importance of the fire serv ice, and many | 
|tion, only to find by the recording gauge 


of you no doubt can recall incidents and 
knew 

You 
only were aware that at some vital moment 
or other the water pressure failed. How far 
from the hydrant the failure extended you 
could not tell. The pumping station people 
declared that the all right | 
where they were, but even they had no evi-| 


accidents, wherein nobody exactly 


what did happen or how it happened. 


pressure Was 


dence, only their unsupported assertions. 
You have been making changes and exten- | 
; ey a? : 
sions, and dwell in fancied security, when | 


arrived at the facts 












3 


suddenly the call of danger comes, and you 
find to your sorrow that some conditions ex- 
isted of which you were not aware, which 
costs somebody many thousands of dollars, 
and after which you quietly 
remedies as in your darkened state of in 


apply such 


formation you conceive will meet the case. 
In the 
draw their supply 


larger cities where fire engines 


from hydrants, many 
disputes have arisen as to whether there was 
or was not sufficient pressure to supply the 
steamer. 

It is possible to runa steam fire engine 
too fast to get any water to speak of, where 
upon the charge is made at once that the 


mains were not under proper pressure at a 


certain time. A pressure-recording gauge 
would establish the fact if the pressure ex- 


isted in the main or not, and thereby teach 
the firemen that they must look out for 
their end of the or take the 
consequences, It is sometimes the fact that 


combination 


more steamers are drawing from the water 
mains in any certain locality than the ca 
pacity of such would justify, the 
result being that a less number of engines 
the fire, 
for the simple reason that the same quantity 


mains 


would do more real execution on 
of water would be delivered by fewer en- 
gines under a higher pressure than could be 
maintained by the greater number drawing 
simultaneously. This fact can only be ar- 
rived at by having records continuously 
made at different points throughout a sys 
tem, it being evident that if a continuous 
record of pressure was kept, at some time or 
other it would be made plain that the press- 
ure was inadequate, calling attention to the 
fact in time to enable the application of a 
remedy long before the discrepancy had 
This condition 
of overdraught of water ina given section 
the 
Furman street fire in Brooklyn, and which 


reached a dangerous point. 


is exactly what occurred in recent 
resulted in a very much greater loss of prop 
erty had the 
steamers been able to get all the water they 
What has since 


been done, viz., the placing of an additional 


than would have occurred 


required and could handle. 


feeder to this section, might before have been 
done, and would have been, had records been 
regularly made whenever a fire occurred in 
that vicinity, showing how easy it was to 
draw. the head down below : 
dent point. 

Upon one occasion coming to the writer’s 


1 safe and pru 


knowledge, where a part of the water sup 
ply was pumped by water power and in 
case of fire the extra quantity was delivered 
by starting additional turbines, the fire de 
partment was somewhat tardy, and the fire 
obtained such headway that a great amount 
of damage was done that should have been 
An of the 
proved by the chart from the recording 
gauge that the water was increased in press 
ure immediately upon the fire alarm signal, 
notwithstanding that the fire Companies all 


averted. investigation facts 


testified they were on hand within a few 
minutes, and there was no pressure. The 
superintendent of the water-works would 


have lost his position had he not been able 
to produce his record, and the multitude of 
witnesses who declared there was no press- 
ure the 
truth and the engineer’s statement. 


would have overcome facts, the 

Ina certain city, politics interfered, as it 
sometimes will, with the efficiency of the 
water department, and it was determined to 
had 
By pre 
arrangement they filled the hose pipes with 
the flow of water 
stricted that some the citizens 
alarmed in watching the headway the fire 
was making, and went to the pumping sta 


the superintendent because he 


been too active to suit the ‘* outs.” 


and was so re 


of became 


that the pressure had been properly main- 
This fact 
established, the ‘‘ boys” took opportunity to 


tained without a moment’s loss. 
clear out the hose pipes one by one without 
being caught atit. Detectives subsequently 
as above stated. 

a washout occurred dur 
and opened one of the 


joints on the force main, where its embank- 


In another place, 
ing a rainy night, 
ment was exposed near a ravine. The press- 
ure was reduced so much and so suddenly, 
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that the low-pressure electric alarm sounded, | 
of press. | 
ure, and to the discovery of an enormous | 
the line. The superin- 
tendent was enabled to locate and remedy | 


calling attention to the great loss 


leak somewhere on 


the accident before extensive damage had | 
been done by the escaping water, to say noth- | 
ing of the danger of fire and lack of water 
during the very much longer time that 
would probably have elapsed under other 


conditions. 
Another example is of a gravity supply, 
supple- 


which, becoming inefficient, was 


mented by boring wells, and supplying | 


pumping machinery costing some twenty- 
tive thousand dollars. Some time after com- | 


pletion, one of the large manufacturers had 


occasion to overhaul a turbine wheel pit, 
und, in so doing, encountered what was con 
After | 
exploration and examination, it was discov- 


sidered a large and copious spring. 


ered that that spring could only be stopped | 
when the 10” main delivering water to that | 
section was shut off, and when this unex- | 
pected and previously unknown leak was 
repaired, the new wells and machinery were | 
not needed. Carefully noted record charts, | 
in this case, consulted at regular intervals | 
during the period of complaints, which led | 
to the investment of the twenty odd thou | 
sand dollars, would most undoubtedly have 


developed facts that would have saved the 
unnecessary addition. 

One of the most remarkable examples of | 
the utility, value and practicability of press- | 
ure records is exhibited in the city of St. | 
Louis, where by their use the distributing | 
system is shown to have been brought up to 
au perfection which leaves very little to be | 
desired. The of in different | 
directions from the pumping station and 


losses head 
reservoirs, considering the amount of. terri 
tory covered, are surprisingly small and 
uniform, indicating with perfect clearness 
that whatever the varying demands may be, 
whether the manufacturing districts, 
where the demand is very large, or the | 
residence portions, where a comparatively 
thinly occupied area draws only what is 
needed for domestic use, the capacity of the 
distributing mains is properly proportioned 
to the work to be There 
cording gauge in the water Commissioner's 
office, in the City Hall, about three miles 
from the pumping station, and so perfect is 


in 
in 


done. is one re 


the circulation, that the starting or stopping 
of any of the pumping engines is clearly 
marked. The day’s history shown upon 
the chart is about after 
five in the morning, the gradual but slight 
fall of pressure from a horizontal line that 
maintained for several hours indi 


as follows: Soon 


has been 
cates that the early risers are getting ready 
for breakfast; this fall goes on until about 
six, when an additional pumping engine is 
started to work, bringing the pressure back 
to little About 
six-thirty to seven, when the manufac 


nominal or a above. 
turing concerns open up, the demands 
Then the sprinklers 
taking water near enough to the City 


are Clearly shown. 


Hall to be felt, begin to draw water, 
and so the line goes on throughout the 
day, clearly giving the history of that 
Soon after 
the evening, the gradual rise of pres- 


day’s consumption. six in 
sure attests the fact that the day’s work 


is over, that too much water is being 


| steady line, usually 
| 


AMERICAN 


of record pressures was exhibited at St. 


Louis last fall, when one of the 36’ mains 


burst about half a mile from the pumping | 


station, and two and a half miles from the 
City Hall recording It occurred 
about two-thirty Sunday afternoon, and no 


gauge. 


one would have known, without a continu- | 


ous record, that there was no water hammer 


indicated just before the break, and its 


| cause would have been enveloped in mystery 


a good deal deeper than it was, if the gauge 
had not shown with perfect accuracy that 
two or three reasons, that a man in the dark 
did not exist. The 
shown on a Sunday, 
suddenly dropped nearly in a vertical direc 


would have given, 


‘tion, then continued upon the lower level 


for about half an hour, until the men at the 


pumping station, who had received the | probably to his sur- 

alarm, had arrived at the nearest shut-off o> prise and alarm, dis- 

gate, and began to close off the broken ‘' = covered that there 

section. Then the gradually rising line, in- . were times during 

dicating how long it took to shut off a 36 “Tal which the pressure | 
E- \ 
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In a western city, a neighbor of one of the 
water company’s Officers suffered a fire loss 
at his residence, and meeting said officer, 
complained that if there had been a little 
more water pressure, the conflagration could 
have been extinguished at its earliest stage 


with a garden hose. The officer expostu- 
lated at the idea of the pressure not being 


sufficient to supply a garden but 
when, a little later on his own coachman 
complained, for the second time, that the 


hose, 


to 
the carriages, 
official friend 


to enable him 
| wash 


our 


= gauge at an appro- 
priate point, and | 
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attached a recording | 
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seaboard, where it is necessary to use heavy 


pressures, reaching as high as 1,100 pounds 
per square inch at the pumping stations. 
Bursts in the lines, with the attendant fires, 
are of frequent occurrence, but by the use 
and benefit of the pressure record pointing 
out, as it did, abnormal conditions, sudden 
rises in pressure, caused by trouble with the 


| pipes, and which would burst a pipe before 
| any one 
| only in the already heavy pressure, were pre- 
water would not run in sufficient quantities | 


noticed the rise for a few seconds 


vented. Since the introduction of the re- 
cording gauge, the troubles of abnormal 
pressures and breaks in the pipe lines have. 
been entirely prevented. 

There are hundred 
in operation on the oil pipe lines, and their 
total cost sinks into insignificance compared 
with the losses they have prevented. 

le 
Six Thousand Horse-power Engines for 
the Italian Steamship “ Sirio.” 


now over a gauges 


In recent years the conditions of ocean 
navigation have been so changed that the 
Italian Navigation Company found it to be 
necessary to increase the speed of three of 
the largest ships of their fleet, the ‘‘Sirio,” 
‘* Orione” and ‘‘ Perseo,”” which were origi- 


nally fitted with compound engines. These 
engines were not old, but they were not 
suited to the high pressure necessary to 


economy. It was therefore decided to sub- 
stitute, for the old engines, triple expansion 
engines and new boilers, so as to obtain a 
greater power with relatively less consump- 
tion of fuel. It was also decided that the 
work should be done in Italy. Our illustra- 
tions show the new triple expansion engines, 
placed in the 
These engines were constructed 
by Messrs. G. Ansaldo & Co., Sampierdarena, 
Italy, and have been at work with excellent 
results. The high-pressure cylinder is 37 
inches diameter ; intermediate cylinder, 61 
inches ; and low-pressure cylinder 984 inches; 
stroke, 5 feet. The high-pressure and inter- 
mediate cylinders have separate linings of 
cast-iron and steam jackets. 
bottoms of 
jacketed. 

one thickness only, dished in form. 


which have been steamer 


‘* Sirio.” 


The covers and 

all three cylinders are steam 
The pistons are of cast-steel of 
The 
piston rods of the intermediate and low 
pressure cylinders are continued through 
them with guide rods through the cylinder 
covers. 

The slide valves of the M. P. and L. P. 
cylinders are of the common type, double- 
ported ; and single-ported piston valves are 
fitted for admitting the steam to the H. P. 
cylinder; the spring rings are of cast-iron 
held out by well-tempered flat springs. 

The valves are actuated by eccentrics, and 
the ordinary link motion ; the reversing be- 
ing effected by a double cylinder engine 
fixed on one of the front columns, and all 
round reversing gear. 

The piston rods, crossheads, con 
of the 
wrought-iron. 
The piston rods through cylinder bot 


necting rods, and all parts 


working gear are of 


toms are 9,4 inches diameter; through 
cylinder covers they are 627 inches 
diameter. 11 
feet 1 inches long ; diameter at cross 
end, 88 


Connecting rods are 
head inches; diameter at 
crank-pin end, 102 inches. The crank 
shaft is made in three interchangeable 





pumped, and after this is allowed to go 
on so as to bring up the reservoir to a 
normal point, at ten or ten-thirty, the 
slight drop in the line plainly gives notice 
that one of the engines has been shut down; 
then the pressure line runs along through the 
The 
stoppage of an engine in the night, either 
intent, 
plainly marked; also the time which elapsed 


night hours nearly or quite uniformly. 


from accident or carelessness, is 
before that ‘or another engine was started 
again, Water Commissioner Holman has a 
habit of looking over the chart each day, and 
before the people at the pumping station 
understood how on earth the commissioner 
came to be so well posted, he occasionally 
ustonished them by quietly dropping in and 
asking ‘‘ the cause of the stoppage of a cer 
tain engine the night before.” 


A very interesting example of the value 


ENGINES FOR 


gate, was drawn by the faithful monitor, 
until normal conditions and pressure was 
recovered, "Phat record places beyond. all 
dispute any and all claims as to time and 
duration of that break, with reference to 
damage suits, quantity of water possible to 
have been discharged, and other important 
Not the least part of the value of 
this 
although an incidental one, was the high 


items, 

pressure records. in particular case, 
order of discipline and attention prevailing 
among the engineers in consequence of such 


a system atthe pumping station, and which, 


no doubt, saved the city many thousands of 
dollars by reason of the prompt control of 


the large pumping engine suddenly relieved 
from pressure 





ALIAN STEAMSHIP SIRIO, 


fell to a point too low for the proper deliv 
ery of water at the points complained of, 
Thus many instances could be introduced 
to exemplify the usefulness of such records, 
and in fact the gauge record is really the 
indicator card of the water-works system, 


and no actual knowledge of any value to 
speak of can be obtained in either case, 
without the appropriate instruments. Just 


imagine, if you can, where the refinements 
of steam engineering would have been to 
day without the assistance of the indicator, 
then apply the reasoning to the other case, 
and draw your own conclusions, 

It may be of interest to you to know that 
the recording gauge has been applied to the 
great oil pipe lines from the oil tields to the 


« Ma 


portions, and is built up, having the 
shaft itself, the crank-pin, and the 
crank-arms of separate pieces. The 
length, 
The crank-shaft bearings are 183 


himet 


crank-pin is 204 inches diameter ; 
2328 inches. 
inches diameter; their aggregate léngth is 
1413 The 
placed at the back of the engines, and form 
the 
exhaust steam is led into them from the L. 
The 
brass tubes } inch 


inches. surface condensers are 


part of the supports of the cylinders ; 


P. cylinder by two cast-ivon pipes. 
condensers contain 4,222 
external diameter, with a cooling surface ot 
9,200 square feet. The cold 
lated through them by two of Messrs. J. & H. 
Gwynne’s centrifugal pumps, having outlets 


water is circu 


of 13 inches diameter; these pumps are so 


arranged that they may be used for pump 
ing water out of the ship in case of accidents 
At the back 


of each condenser there is an 
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air-pump, a feed-pump, and a_ bilge-pump 
worked by means of beams and slings from 
Diameter of each 
air-pump (two in number) is 254 


the piston rod crosshead. 
inches ; 
stroke, 2 feet 6 inches 


White meta has been fitted wherever 
there is much friction; it is fitted to the 
main brasses, the crank-pin  brasses, the | 


slipper plates, the thrust bearing, etc. 
The propeller is 18 feet in diameter, and 
is fitted with four adjustable blades of cast- 
iron ; the hub is also of cast-iron. 
Steam for engines is provided by four 
double-ended boilers 14 feet in diameter, and 
17 feet 84 constructed for a 


inches long, 
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There is a funnel for each set of two boilers, 
i feet diameter, and 71 feet 34 
inches high from the deck plate. 

The 
sels taken in hand, and when the old engines 


3 inches in 


‘*Sirio’”’ was the first of the three ves- 


and boilers had been removed, it was found 
that considerable moditications and additions 
would be necessary to adapt the engine and 
The 


vessel was ready for steaming at the moor- 


boiler-rooms for the new machinery. 


ings on the 17th of November, 1890, and two 
days after left for Leghorn to 
dock to have 
return she was brought 


go into dry 
On 
to a 


her bottom cleaned. her 


down mean 


draught of 20 feet, and after a preliminary 
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will shortly be commenced. The engines 


for the ‘‘ Perseo” are in an advanced state 
of completion. 

It is stated that at the works of G. Ansaldo 
& Co. several sets of the above machinery 


It 


Claimed that they have all the facilities for 


can be built in the course of a year is 
doing that class of work, and there is no 
longer any necessity for the Italian Royal or 
Mercantile Marine to goto other lands for 
G. Ansaldo & C 


can furnish the hulls as well as the engines. 


their large steamers. Oo. 


They have now at their yards, in course of 
of 
than any mer 


construction, three steel steamers £000 


tons each, which are larger 
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hulls of all of these ships being 
built 
They are also building the machinery of 10,- 
00 HL. P. for the cruiser ‘‘ Marco Polo” 
whose hull is now being built at the Royal 
Italian Dockyard at Castellamare. 

G. Ansaldo & Co. 
plant this class 


are now 


at the firm’s yard in Sestri-Ponente. 


the 
work in 
2 OOO 


erected 
of 
over 


Messrs, 
necessary for 


four years, and now employ 


persons. 
It that the 
duties imposed on metals 


is said very heavy import 


interferes with 
the successful competition of this company 
With firms in other parts of the world ; but, 
difference between the 


owing to the great 
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working pressure of 160 pounds per square 
inch, Each boiler fitted 
with Purwis patent ribbed flues, which have 
The total 
heating surface in all the boilers is 13,9938 


has six furnaces 


been found to answer admirably, 


square feet, and the grate surface is 500.5 
square feet. The boilers are made entirely 
the 


combustion chambers being of a special fire 


of Siemens-Martin steel, the plates of 
resisting quality. The best workmanship is 
Claimed to have been employed throughout 
their The rivet 
drilled in place after the plates had been 
bent and fitted together. 


construction, holes were 
The riveting 
of 100 


Wits 


done with hydraulic riveters tons. 


ENGINES FOR THI 


the 3d of 
took place on the 6th of December, with 


run on December, the official trial 


very satisfactory results ; the engines worked 
well, indicating a maximum horse-power of 
6,148 or 1,148 over the contract. The 


gines were run at 75 revolutions per minute, 


and the speed of the vessel was 16.6 knots 
The mean pressures in the cylinder were : 
H. P., 69 pounds; M. P., 31.425 pounds ; 
and L. P., 13.335 pounds. A final trial 
made on the 15th December, the results be 


Was 


ing equally satisfactory. 


The second of the three vessels, the 
Orione,” has now been taken in hand, and 
the work of setting up the new machinery 


ITALIAN STEAMSHIP SERIO 


chant service steamers built in Italy. One 
of these is nearly ready for launching, and 
it will be quickly followed by the other two, 
of 
de 


where 


The engines for these vessels, like those 
the °° and her sister ships, 
signed and built at 
the machinery of 20,000 HI 
clad * 


gines, and 20 boilers, was also recently con 


Sirio” were 
Sum pierdarena, 
P. for the armor 


Sicilia,’’ consisting of four sets of en 


This firm also has under way, at 
$000 H, P. 
; the 
for the unarmored 
1.000 

the 


structed. 
the machinery of 
** Minerva” 


works, 
for the 
machinery of 6,500 TI 


their 
catcher 
Pp 


and 


torpedo 


cruiser ‘* Liguria’ four sets of 


IT P. for sea-going torpedo boats ; 


cost of Jabor in Italy and other countries, 
and the help of the government bounty, 
they are able to compete successfully for 


Italian work, and of this they have given 
ample evidence 
ae 
The 


with 


fourteen Southern States, towether 


New 
lished a permanent exhibition of their prod 


Mexico and Arizona, have estab 


ucts and resources at Raleigh, N. ( The 
permanent exhibition opens May 15, and 
from October Ist to December Ist a south 


ern exposition will be held. Northern manu 


facturers are invited to exhibit) machinery 


and labor-saving devices 
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LETTERS FROM PRACTICAL MEN. 
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column on the first page, mention is made of 


| the ‘* persistence of mechanical and business 


About Mechanics, 
Editor American Machinist: 

The articles on the subject of the ‘‘ Born 
Mechanic,” by several writers in your paper 
of late, bring to my mind some thoughts on 
the subject that slightly differ from those 
already expressed. I am fully persuaded 


that mechanics, like poets, are born, not 
made; but when they are born, and for years 
afterward, they are no more finished me 
chanics than a heap of castings are finished | 
machines ; they are only the proper material 
to make mechanics of; the finished mechanic 
comes from the work done in developing the | 
inherent qualities in the material, and, likea 
lot of pieces subjected to the same processes | 
in the shop, as nearly as human skill will | 
allow, it is usually not difficult to find some | 
that are not quite as near the standard as | 
others, and this may come from defective 
material or from any of the many disturb 
ing influences arising in finishing ; so it is 
with persons—the stock we have to make 
mechanics of, they vary much more than 
castings—and my experience with the latter 
has given me trouble enough, 


As among the many who write verses there 





is only now and then to be found a poet, so 
among the many who follow the mechanic | 
arts there is only now and then a true me- | 
chanic, | 

I may have my idea of what constitutes a | 
true mechanic narrowed down rather more | 
than some of your correspondents, or, in | 
fact, than the common dictionary definition | 
of mechanic, but Mr. W.S. Rogers’ foreman, | 
“Tom,” T should place in that class. 

The man who is able from his own brain, 
unaided, to devise ways and means to accom 
plish desired results has the gift that has to 
be born in a man, 

Many persons like to think 
possessed of this vift, and pose before the 
world as wonderful mechanics, when the 
truth is they have a keen observation, a good 


| 
| 
| 
themselves | 
| 
| 
| 


memory, a good address, and a desire to 


travel to seeand be seen. These things com 
bined, if turned in almost any direction, will 
produce a good copyist, and may make some 
money, but to my mind the admission that | 
a person has been very successful in making | 
money in an ordinary manufacturing busi 


ness, unprotected by patents, is almost‘a 
proof that that person has other qualities | 
predominating the true mechanical one, 

It is almost an established fact that the 
highest mechanical talent, and the ability to | 
drive sharp bargains, are never combined in 
one person. 

I once worked for a man who thought | 
himself a real mechanic and inventor, he was | 
well educated, had traveled much, made 
money, and was well respected in the com 
munity; but if ] may express my opinion of 
him, I should say his mechanical ability was 
a minus quantity, for he made some very 
serious blunders in the mechanical line, be- 
cause he was so stubbornly set in his opinion 
When the fact 


think if this 


that he really would not see 
was self-evident. I person 
could be shut up atone, and where he would 
be undisturbed for a week, that he would 
develop nothing, for it was his power of 
copying and combining that made him a} 
mechanic before the world, 

Again, I worked once with a man who 
was called a good mechanic; he would do a 
job just right, if he happened to get started 
right, and would do it the same way every 
time, could tell how he used to do any job, 
but was totally ata loss to devise any new 
way. I cannot say whether he was born in 
a house or the shop, but one thing is certain, 
he was nota ‘* born mechanic,” for 80 years 
of development has made him nothing more 
than a good workman 

The best 


was a true mechanic, although not a_ fine 


foreman I ever worked under 
workman; his name may be found occasion 
ally in the Offietal Gazette of the U. 38, 
Patent Office, and always to something new, 
not merely to old ideas worked over I hope 
he may soon receive something of more value 
than favorable mention for his labors 

In the February 27th issue of The Hugi 


neer, Of London, near the bottom of the first 


jability in the Denny family.” 


(I may add 
the Dennys are a famous firm of Scotch 
shipbuilders at 
our English cousins believe in the fact. 

One more illustration: I once knew a 
man who was a good citizen, and who could 
do a very good job of plain planer work; 
his father used to run 
in it there were two shafts parallel with each 
other, and another at right angles, which 
was the first shaft placed in position. 
means to drive the two 
‘Father, 


cussing the best 
parallel shafts, my subject said, 
why not bend an elbow 
around the corner,” and said it in good faith 


too ; his father only said, John ! 


John! and 
the laugh was only repressed out of respect 
for the father. 
born mechanic. 


And I am _ not afraid to 


shoulder my position, but am open to be 
convinced by good, sound argument and 
statements of facts, if I am wrong. 


CHARLES S. BEACH. 


Lathe Slides, 
Kditor American Machinist: 


The letter from ‘‘Anglo-American,” in 


| your April 9th issne, revives a subject that 


was argued some years ago in some of the 
perhaps in the AMERI 
CAN Macninist itself—so that an extended 


mechanical papers 


discussion on the subject would be to many 
Without 
the argument, I simply present the sketch 
Ought not 


an old. story. a recapitulation of 


enclosed with these questions: 





the gib to be on the side shown? as in boring 
the lifting strain is on the right hand side. 
Is not the 


the chamfered corners, better all around? I 


|saw a lathe made this way somewhere—per 


haps Bullard’s. I am quite sure it was one 
of his that had the slide on top about as long 
as the lower part; and is this not right, 
making the wear nearer even and better pro- 


tecting the wearing surfaces? The short 


| block seems to wear the lower part most in 
| the middle, and when the gib is taken up it 


is too tight at the ends. 
In the sketch the scheme for taking up 


| wear is to move the gib endwise, slots in the 
| gib for screw and nut permitting this to be 


done, A part of the spring must be due to 


the spring in the metal itself, a part to the 


necessary looseness to give free play, 


jand a part to the oil squashing out from 


The first and last of 
improved by the 


between the surfaces, 


these two causes ure 


|long fit. 


The statement of fact made by Jarno, that 
the lathe spindle would settle in the oil so 
as to run eccentric, shows that there isa 
measurable degree of give to the tilm of oil, 
and his explanation of the reason why a 
planer changes the cut by standing is no 


doubt correct in part at least. In the case 


| where it becomes necessary to stop a planer, 


even for a short time, it should be stopped 
at the completion of the cut, and not at the 
commencement of the next one. This gives 
the oil a rub up before the cut begins, 
and avoids the mark in the work, as any 
planer hand can prove by trial. 

GILES GRAHAM. 


Ten or 
Kditor American Machinist: 
Your correspondent G. G. wants to know 


Twenty Horse-power Engine. 


whether he shall use a ten horse-power en 


gine tive years and then sell and buy a 
twenty horse-power, or buy a twenty horse 
power in the start and pay for coal. I see 
that he has been advised both ways, but for 
my part I cannot see how both can be right, 
all else being the same. G, G. says the ten 
horse-power engine will cost $1,000 (I sup- 
pose he means boiler and engine), while the 
twenty horse-power engine will cost $1,700, 


2 


15° angle better than the 60°? | 
| Are not the round fillets in the angles, and 


} 


| years. 
Dumbarton.) So it seems | 


|in the business as yet. 


a machine shop, and | 


In dis- | 


stead of taking off one head and only using 


in the shaft to go} 
| power. 
‘change, pull out the bushing and put ina 
| larger piston. 

Surely this man was not a} 
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a difference of $700, which amount put into 
the business should return 25 per cent. (at | 
least) = $175 per year X = $875 for 5} 
He then sells the outfit for $800} 
4- $875 = $1,175, the $700 being invested | 
He can then draw | 
out $525 from the $700 invested, and still | 
be ahead $175, besides the difference in the | 


» 
5 


saving of coal, ete. | 

If G. G. should not wish to go to the ex-| 
pense and bother of changing from a ten | 
horse-power to twenty horse-power, let him 
buy a twenty horse-power engine, and (in- 
one end) put in a bushing, reducing the 
cylinder to a size sufficient for a ten horse- | 
Then when he wishes to make any | 


About the boiler, if I had the plant to pay 
for, I would put in a full capacity twenty 
horse-power boiler, as I am convinced that 
you get more benetit of the coal when you 
have to use only a slight draught. 

Years ago I had occasion to note the differ 
ence between two coal stoves, conditions 
(except in size) being the same. The small 
one had to be crowded to its utmost, and the 
result was a good deal of heat went up the 
chimney. Thelarge stove, bought to take 
the place of the small one, held a larger 
quantity of coal in the fire-pot, and did not 
have to be forced at all; result, radiation of 
heat where it was wanted, and coal burned 
clean; more heat at less cost. 

If G. G. hasa boiler of good size, and 
chimney sufficiently large to ‘allow of free 
escape of products of combustion, some at 
least of the hot gases will have time to part 
with their heat. 
having a good careful fireman, unless the 


I would also recommend 


coal merchant pays a premium for using his 

coal G. SCHNEIDER. 
That Schiele Bearing. 

Editor American Machinist : 


It may scem to some a little singular that 





Mr. Harrison should manifest so much in- 
terest in the welfare of my Schiele curve | 
bearing, after he has, at various times, said 
But after reading his 
article in your issue of April 16th, in which 
he kicks back at Mr. Richards, and object- 
ing to the word makes this 
‘I always give facts,” 
learn that the 
bearing, which has brought out so much 


so much to decry it. 


** opinion,” 
broad statement, 
he may be interested to 
discussion, has not caused its owners any 
trouble, but has run right along every work- 





ing day (and occasionally a night) for more | 
than three months. Cost of maintenance | 


for repairs, nothing, and for oil, little. 
These are facts, not opinions. 

During part of the summer, and all of the | 
fall, the grain elevator will probably run 
nights as well as cays, so that the bearing 
is likely to be pretty thoroughly tested, and 
in case Mr. Harrison thinks it has not yet 
had a test, he can ask at some future time 


for another report. ARTHUR M. LANE. 


lis the 


}met in its infancy. 
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Modern Development of the Steam 
Engine. 


By Harris TABOR. 


THIRD PAPER. 

The Buckeye engine may be classed as a 
distinctive type, differing somewhat from 
the other high-speed machines, and radically 
from the Corliss. As said before, it belongs 
to the shaft governor type, and, in this re- 


| spect, bears resemblance to the well-known 


single-valve automatic. Its radical depart- 
ure from all other types is in its valves and 
valve connections. As the makers suggest 


in their catalogue, the main valve is really 


|}a moving steam chest, with ports through 


the inner face leading to the cylinder, for ad- 
mission, and overlapping the cylinder ports. 
The ends of this sliding chest perform the 
functions of exhaust valve by uncovering 
the cylinder ports on its extreme travel. 
This method of steam distribution passes the 
exhaust steam around the main valve, on its 
The cut-off valves 
are two plain riding plates, passing over the 


way to the atmosphere. 


ports in the main valve, and are operated by 
a rotating eccentric under control of the gov- 
ernor on the shaft. The valve connections 
leading to the cut-off valves are one of the 
peculiar features of this engine, and are 
As in 
the usual case, the main driven 
rocker. This rocker is bored, 
midway in its length, to receive the cut-off 
rocker, which is journaled in the center. 


models of ingenuity and efficiency. 
valve is 
through a 


The rod leading from the governing eccen- 
tric to the valve connection is jointed to the 
lower end of the rocker, and the valve rod is 
connected to the upper end, passing thence 
through the main hollow valve rod to the 
cut-off valves in the moving steam chest. A 
moment’s thought will show this to be a 
peculiar motion, one that gives equal results 
with a cut-off eccentric travel reduced one- 
half. It is a motion that cannot fail to at- 
tract the attention of the observer. 

The feature in the Buckeye that has 


| elicited most criticism from its competitors 


exhaust jacket around the steam 


chest. In theory this argument seems to 
have some foundation, but the fact that its 


builders remain in the race against their 


| strongest competitors is evidence that they, 


and a large number of buyers, do not get 
bad results from the so-called refrigerating 
process. 

Few machines have come on the market 
under so favorable conditions as this engine 
Tn 1876 the Porter-Allen 


|was the only high-speed engine that was 
| known on the market. 
had built his now famous straight-line, and 


Prof. John E. Sweet 


J.C, Hoadly had made some small, quick- 
running automatics, but neither were known 
to commerce. Mr. Porter’s theories of high 


speed found many admirers, who were timid 


}in putting them in practice; they were will 


ing to accept a mean between the extremes. 
It was this spirit on the part of engine buy 


ers that the Buckeye engine people met 


| when they surprised the country with their 


} steam engine exhibit at 
| hibition in 1876. 


the Centennial Ex- 
This was the best illustra- 


| tion, in the engine trade, of the reaper ready 


for the harvest, since the early days of Geo. 
H. Corliss. 
At that time the Buckeye folks advocated 


|a piston speed of 500 feet per minute. It 
| was a compromise that helped to lead up to 


Keeping Commutators Smooth and 
Round, 


Machinist 7 
I wish to describe the method 


Editor American 
used in 
the grain elevator of which I have charge to 
smooth the commutator of the 150-light in- 
It is simply a block 
a handle like a square chisel 


candescent dynamo, 
of maple, with 
mallet, with a semi-circle cut in outer end of 
block (see sketch), the circle to fit the com 
mutator. Lay a piece of fine emery cloth 
in the semi-circle, fasten it with a tack on 
the side of the block, and grind away, run- 


With 


this arrangement, and a little judgment, com 


ning the dynamo about half speed. 


mutators can be kept smooth and round at 
little expense A.A 


| 
CROss. | 


the practice of to-day among the high-speed 


builders. 


If Professor Sweet had gone into the man 
ufacturing business earlier in life, the credit 
of putting the first single-valve automatic 
cut-off engine on the market would probably 
fallen to him. Fortunately for the 
boys, but unfortunately for the steam engine 


have 


interests of the country, he remained a pro 
Years before he exhibited 
his engine, in 1876, he had made several of 


fessor too long. 


that type, which are running to-day, giving 
evidence that speed in a steam engine, well 
designed and constructed, does not destroy. 

Professor Sweet has been more than an 
engine inventor and manufacturer—he has 


been an educator as well. His influence 
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over the younger members of the engineer- 
ing profession, coupled with the excellent 
workmanship he puts on his engines, makes 
his shops one of the best manual training | 
schools in the country. 

Nothing was done in this country toward 
developing the single-acting engine until 
about 1880, when Mr. Herman Westinghouse 
came into the field. 
bears his name was then put on the market, 


The engine that now 


as a throttling engine, in the smaller sizes. 
This engine, in many ways, was as great a 
departure from established practice as any 
of its predecessors, in the way of design and 
rotative speeds, and, like all innovations, it 
was not met with a friendly feeling on the 
part of competitive builders. Possibly there 
may exist to-day scant courtesy toward the 
newer comer from its rivals; success does 
not always draw commendation from people 
engaged in the same line of business, and it | 
would be strange if this case were an excep- 
tion. If the 
steam engine trade will do a little reminis- 
cent work, he will no difficulty in 
bringing to mind a few expressions that 


any one who has followed 


have 


were in vogue among the engine salesmen of 
ten years ago that were anything but flatter 
ing to the Westinghouse engine. An argu-| 
ment based on good foundation will always | 
find believers; one based on ignorance will | 
act as a boomerang, and come back with ter- 
rific force. Tine opposition to the Westing- | 
house in this way, 
helped them into the extensive trade they 


acted and, no doubt, 
now have. 

This engine has many features exclusive- 
ly its own. 
is sing.e-acting, and consists of two vertical 


As mentioned before, the engine 


cylinders, set side by side, with the pistons 
at an angle of 180 degrees. A peculiar ar- 
rangement of the crank-shaft, which 
piaced one side of the center of the engine, 
the 
use a much shorter connecting 


is 
to favor the working stroke, allows 
builders to 
rod without the evil effects of excessive an 
gular thrust. Another result of this offset 
crank is to make it impossible to put both 
cranks on their dead centers at the same | 





time. If one crank is directly on the center 
line of the engine, the other will be off. One | 
the that there no| 
revolution of 
start without assistance at | 


must not get idea are 
the 
where it will not 
the fly wheel, for 
turn, the same as 
cylinder. While 
enough to insure 


a decided help in producing even turning. 


points in this engine | 
there are two in each full 
; , é | 
in the double-acting single 
the crank offset 
against dead centers, it is | 


not 


Is 


Any one who has spent much time in the 
testing-room of the Westinghouse Machine 
Company has probably seen engines on 
foundations running, under control of the | 
governor, With nothing on the shaft to act | 
as fly wheel beyond a two-pound lathe dog. | 
Of course, with the automatic cut-off there | 
is considerable tly wheel force in the gov- | 
ernor on the shaft. The throttling engines, | 
that had absolutely nothing but the cranks, 
would run quite as smoothly under such 
conditions. 

The valve used on these engines is of the 
piston type, fitted with rings to compensate 
for wear. The steam chest, or valve cylin 
der, is midway between the engine cylinders, 
and back of Its 
axis points to the center of the shaft, where 
Standard ” 
engine. ‘* Junior,” an engine suited to 
the the 
valve on top of the cylinders; this is also 


their centers somewhat. 
the eccentric is located in the ‘ 
The 
smnaller sizes, has steam chest ard 
true in the case of the compound. 

These engines, like their high-speed breth 
ren, are of the single-valve, shaft-governor 
type. 

The self-oiling feature of this engine has 
done much to commend it. It is very sim 
ple, and has the merit of being positive. 

The crank case is made water-tight below 
the main bearings, and is partly filled with a | 
mixture of water and oil. An overflow pipe, 
at the right level, guards against flooding. 
The motion of the cranks makes a mechani- 
cal mixture of the oil and water, and bathes 
every bearing ina lubricant. A small pipe 
is run from the outer end of the main bear 
ing to the bottom of the crank case, return 


ing the mixture that is constantly flowing 
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through the main bearings to the crank case. 
The governor on the ‘‘ Standard ”’ 
between the cranks, and, of 
cated with the other parts. 
In the the 
governors are outside of the crank case, and 


engine is 
course, is lubri- 
and 


“Junior” compound, 


are enclosed in tight cases, which are filled 
with oil, insuring the same positive lubrica- 
tion that the The 
speeds of this engine are even higher than 


its competitors. 


internal parts receive. 
The side-by-side cylinders, 
with the pistons working in opposite direc- 
tions, make it well adapted to very quick 
running. 

Mr. Westinghouse undoubtedly has pet 
fected an engine that will remain as a dis 
tinctive type, and in time, when the exist 
ing patents have expired, we shall see his 
name hyphened to other builders, as we now 
see that of Mr. Corliss. 

A more recent departure in the steam en 
gine line has been made by B. W. Payne & 
N: 


Sons, of Elmira, These people have 


shown their loyalty to the high-speed princi-* 


ple, and the admiration for many of the good 
features in the Corliss, to the extent of com 








bining both in a new engine. The high 
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speed features that have been retained are 
the positive motion of valves and the shaft 


governor, While from the Corliss the valves 


and wrist plate motion have been taken 


The advantages are a very low percentage of 


clearance, coupled with higher rotative 
speed. 

Indicator cards from an engine of this 
type, 20'x28 112. revolutions, doing its 


usual work, were recently sent to the writer 
by the engineer, with a request that the de 
The M. E. P 
50 pounds, and the horse-powers 248. 

the oldest 
builders of the single-valve automatics now 
Hoadly 
the 


veloped power be given. was 


These people are probably 


on the market, dating from 1877. 


was earlier, but did remain in 


field. 


not 
~~ 


Manufacturers As 
in St. 


Secretary 


The American Boiler 
hold 
Louis, Mo., beginning May 12. 
H. T. Douthett, Darragh 


avenue, Allegheny, Pa 


sociation will its next meeting 
River 
, Will furnish any de 
He 


has issued a circular to the boiler manufact 


street and 


sired information as to this meeting. 


urers of the United States and Canada, invit 
ing them to be present. 
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Pattern Making. 


By P. S. DINGEy. 


BEVEL GEAR 


Ss 


the 
struction of these patterns, some explana 


Before saying anything about con 
tion should be made about the lines that are 
required. 


Fig. 1 isa section of the gear and pinion 


to be made, and gives the angle at which 
the two shafts are set. Bevel gears are 
usually made to run at right angles to each 


other, but when occasion requires they can 
In Fig. 1, 
the angle that is chosen; the two lines repre 


be made to rumat any angle ais 


senting this angle are the first to be drawn, 
for on these all the others depend. 

the 
determined are the proportion and. sizes of 


In 


Having the angle, next things to be 
this case I have made 
the proportion about 8 to 1, pitch 14 The 

o6 teeth, the 
18 teeth. The 
pinion is made with an odd number of teeth, 
the 


gear and pinion. 
gear is 26.8" diameter, having 
pinion 9.11 diameter, with 


work into 


so that they shall not 


same 


hig. 


MAKING 


of the 
shall be continually changing; 


ones at revolution, but 


the odd tooth 


Leal every 


is sometimes called a‘ hunting tooth 
the 
tled, proceed by drawing the line 


set 


being 


} 


The angle and dimensions 
pat right 
This line 4 is the diameter and 


pitch line of the gear. 


angles to ¢. 
From point d lay off 
ll be the pitch 


eat right angles tof, this wi 


line and diameter of the pinion. Draw the 
center line q parallel] tof; this locates the 
center 4, toward which all the teeth must 
converge. Draw ¢, 7, &, the center lines of 


teeth, toh; off the 


the wheels, making the ends of teeth square 


on these lines lay face of 
with the center lines ‘4. RB. 
The section of the rim, arms and hub 
The teeth 
than the diameters of 


A and BL. These 
producing the line 


are 


now easily drawn. are jaid out 


on larger circles 
wheels, the centers being 
obtained 


centers are by 


representing the ends of teeth, or, in other 
words, making # at right angles to / until it 
cuts the center lines of gear and pinion at A 
and £2, the teeth be 
made as if the centers of the gear and pinion 


The profile of must 


were at Aand B&B. To get the correct thick 
ness of the tooth on the inside, the outer 
thickness must be laid down at ~, running 


7 


the 
the inside of 


toward 
teeth 

the 

the method of 


sides center / The profile of 
the 


Hay ing described 


is made after same 


manner outside 


as 


drawing out these gears, we 
can pass to the construction of the patterns, 

The rim is built up ona face-plate in the 
manner shown in Fig. 2, and when the work 
be 


Pas far as pos 


is thoroughly dry, the inside should 
turned, getting m around at 
The fitted 


shown in Fig. 3, which 


sible. the wheel as 
he 


fore taking the rim off the face-plate. There 


arms are in 


should done be 


isa thickness of about }° put on each side 
of the arms to hold them together, also 
answering for fillets; see Fig. 4. Tongues 
should be inserted in’ the joints where the 


arms join at the center, thus making with 
It is 
ribs D) D 
be lifted 
the 


fitting 


the pir ces on cither side a strong job 
the 
in 


intention to leave the hub and 
Fig. 1 that 
the 


tenring 


loose, so they can 


with mold 


the 


cope, thus preve nting 
After 


chucked 


from down in 


arms the rim. is as seen in Fig. 5, 
and finished on the outside ready for putting 
teeth | described in 
the AMERICAN Macuinist of June 
March 
gear teeth are 


on the have already 


30, TSS8S8, 


and 20, 1890, the which 


be 


manner in 


put on, and these should 


put on in a similar way. 


Pinions may be built up hollow or solid 


in this case it is not large enough to build 


hollow, so pieces must be glued together 


with the grain of wood running with the 
axis of pinion, and large enough to allow 
the teeth to be cut out of the same. For 


larger pinions, pieces can be glued around 


the periphery, the grain of the wood run 
ning the same way as the teeth, then turned 
of, and the teeth if 


from the solid, as before 


eut as cutting them 


a <=: 

It is amusing to any one accustomed to 
traveling in England to reid the criticisms 
by visitors there, from Chauncey Depew 


down to the ‘ten-day man,” who takes. in 


We 


we 


the whole system ata glance 


can remember very well a time when 


could rail at English railways, and sighed 
for the American car with its back-breaking 
seats, a temperature of 75 degrees anda tank 
of ice water in the corner, the red-hot stove, 
headache, and the rest, but we come to know 
better after a while, and fear 
of traveling any length of time in England 
Most 


adapted to the tastes and wants of the peo 


now have no 
countries have their traveling service 


ple, and it would save a good deal of. silly 


criticism if travelers would omit their preju 


| dicesand provincialismin studying such adap 


in other countries 


in Industry 


tation JouN RICHARDS, 


BS 


Tne Enaii erin 7 Record makes a good 


point in its criticism of the new engineering 


| christ« ned Kngine ring, 


magazine, recently started in New York and 
It says: 

The appropriation, however, by the own 
ers of the magazine, without modification in 
any manner, of the title of our English con 


temporary, HMaginecring, which circulates in 
lthe United States, and which is widely 
quoted, is an act not to be commended 
This mistake may be corrected ina future 
number, and can be, without prejudice to 


the enterprise, 
would have 


which, under a modified title, 
our best wishes 


-—_:- ~ 

In an address at a dinner of the Boot and 
Shoe Club at Boston, Colonel Carroll D 
Wright, U.S. Commissioner of Labor, said 
by way of illustration of the extent to which 
the demand for taste in design is increasing, 
that a stove manufacturer in Boston had paid 


an eminent sculptor five thousand dollars to 
the ot i 


stove that was manufactured expressly to 


design ornamentation and lines 


suit those living in small tenements, 

a. ae 
A controversy having arisen in England as 
handled with 
settled it 
of 


to whether some knives were 


ivory or zylonite, a workman 
lighted 


handles, which readily took fir 


by 


applying a match to the 


one 


According to statisties, the 


[St 


world 5 pro 
duction of fine copper in imounted to 


270,485 tons of 2,240 pounds each, of which 


the United States produced 116,325 tons. or 


13 per cent. of the world’s supply 
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Reform in the Navy Yards. 
It is probable that nearly every citizen of 
the country who is not a professional poli 
elad to learn that an im 


tician will be 


portant reform is to be 
management of the various navy yards. 

It has long 
been altogether too much politics connected 


been known that there has 


with the navy yards of the country, and 


that there are too them who 


have secured and who hold their positions by 


many men in 


virtue of their wire-pulling abilities, rather 


than by any other qualities they possess. 





instituted in the | 


The abuses to which this state of affairs | 


has led have become notorious, and neither 
of the political parties can claim to be better 


than the other in this respect, since the pro- | 


fessional politicians of each party always 
attend to such matters, and one political 


boss and wire puller is about as bad as an-| many of our tax laws operate as direct dis 


other, regardless of political complexion. 
Secretary Tracy has now issued an order 
declaring the places of all master mechan 
ics, foremen, ete., at the Brooklyn yard, 
vacant on the first day of June, and the 
places are then to be filled) by candidates 
who have passed competitive examinations 
designed to bring out the knowledge pos 


|couragers of enterprise and industry, and 


sessed by them pertaining to the branch of | 


the work in which they seek positions. It | 


that the same will be 


with all the other yards, later. 


is understood 


It was at first reported that this was to 
extend to all the men employed, including 
journeymen) mechanics and even laborers, 
but this report has been authoritatively de 
nied, and such a measure would, of course, 
since, if 


be entirely unnecessary, 


their places solely by virtue of fitness, and | cently made a report, in which the grossest 
are thus independent of the political bosses, | inequalities are 
they will naturally select the men under) Jaws of that State, and that the burden im 


considerations 


The men who at present hold positions of | 


responsibility cannot, of course, complain 


done | 


foremen | sion appointed by the Mayor of Boston to 
and master mechanics are put in, who hold| look into the subject of taxation has_re- 


| 
| 


| nity. 


of the new order of things, since the compe: | 


tition will be open to them, and their ex- 
perience in the work should give them the 
advantage in the examinations, other things 
being equal; and, should any of them be 


successful in the examinations, and retain 


| their places, they will occupy them upon a 


lean be 


| chinist, for example. 


basis which cannot fail to make 


them more | 


efficient in every way, and also make them 


feel more like independent and self-sustain 


ing citizens, 


| the State is shown 


Competition is to be open to any citizen | 


United under the 
regime, no one who does not 


of the 
present 


States, whereas, 
live 
near the various yards, where wire pulling 
done at short range, so to speak, 
could hope for preferment. 

It will be quite interesting to note what 
kind of men are selected by these competi 
Take the 

Every practical man 
he should, in 


tive examinations. master ma 


knows that order to be sue 


cessful, possess qualities which, from the 
nature of the case, he can never prove him 
self to possess by any examination, nor, in 
fact, any other way but by actual work in 


| the shop 


An examination, if conducted by practi 


lcal men, themselves thoroughly conversant 


with the business, may be made to show 


cealed, nor its value very far misrepresented, 


pretty accurately just how much knowledge | 


of the business an applicant 


possesses, 


| Tle may thus show his ability to make nee 


lerecting engines, etc.; 


essary computations, his) familiarity with 
the proper methods of doing machine work, 
but after all this and 
still 


equally important, 


much more has been shown, there will 
remain other qualities 


that nosuch examination willshow, Among 


| these are self-control; the faculty of decid 


| would be 
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ing quickly the best thing to be done in an 
emergency; the ability to command the re 
spect and contidence of men, etc. —qualities 
which are only brought out by actual sery 
ice, The owner of a private 
pretty sure to find out if such 
qualities were possessed by an applicant for 
such a position, but he would hardly think 
of tinding out 


by an oral or written ex 


jamination, and, if he did judge of this mat 


ter upon the strength of 


shipy ard | 
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}ago have been arranged in such a way as to 


view, he would probably be puzzled to put 
down in black and white just what con- 
siderations led him to the conclusion formed, 
one way or the other. 

The plan which he would in most cases 
pursue would be to give the position to 
some journeyman workman in his own 
shop who had shown the necessary quali 
ties, or hire from another shop a man who 
had been successful in a like position. 

Such a course is not open to the navy de 
partment, and the competitive examinations | 
are therefore probably the best thing possible | 
to adopt, and will at least prove very much | 
better than the methods pursued in the past. | 


. =e — 
Taxation of Manufactures. 
One result of the present agitation of the 
question of taxation is the discovery that 


that it is possible, in many places, for a man 
who invests his capital in such a way as to 
do nothing or next to nothing towards the 
development of industries, to almost entirely 
escape taxation, while he who is employing 
his capital and his energies in such a way as 
to do most towards the development of in- 
communities is 
taxed to the maximum, and in effect fined for 
his industry and enterprise. One would 
think that in the State of Massachusetts, if 
anywhere, the importance of manufacturing 


dustries which build up 


and building industries would be fully ap- 
preciated, and that its tax laws would long 
Yet 


encourage such industries. a commis- 


shown to exist in the tax 


the very persons and enterprises that do 
most to develop and build up the comma 


The commission particularly condemned 
the system of personal taxation, under which 
any one who owns anything whatever in 
which labor has been employed in the mak 
ing, or for which labor is required for the 
operation, is heavily taxed, and the amount 
of the tax made somewhat dependent upon 
his honesty—the more honesty the more tax; 
the more dishonesty (in making returns) the 


less tax. Much of the taxation imposed by 





}its component parts into the canal. 





to be double taxation, 
‘. €., property itself is taxed, and again the 
evidence of ownership of property is taxed. 
To illustrate: The machinery 
and stock of an incorporated manufacturing 


buildings, 


company may be taxed, and then each stock- 
| 


holder is taxed on his stock in the company, 
which is clearly double taxation, and a direct 
discouragement — of enter 


prise, and honesty as well; for those who 


manufacturing 


are least scrupulous simply evade one tax 


or the other by misrepresentations, leaving 
the more conscientious to bear the additional 


burden thus imposed. The commission rec 


ommends that taxation of personal property 
be abolished, and all taxes placed upon real | 


estate, which, of course, cannot be con- 


and it believes that this value would pretty | 
accurately measure the capital put upon real 
that the taxation 
would therefore fall much more equitably | 


estate, and burden of 
than now, and in a way much less calculated 
to discourage enterprise and industry. 
Whether this be true or not, the proposi 
tion manufacturers must be 
But to that 


taxes may be laid upon real estate in such a 


is one in which 


especially interested. show 


way as to be unfair and burdensome, we 
need only relate the experience of a young 
mechanic of our acquaintance, who by indus 
try and economy saved enough to buy a 
building lot and erect a 
and family upon. it. 
lot, and the land who still owned 


similar lots on either side of 


himself 
He paid $650 for his 


home for 


owner, 
him, was as 
sessed for taxation at $150 per lot, while our 
young mechanic was assessed on his lot, ex 
clusive of the improvements, at a valuation 


of $500, and the vacant lot owner continu 
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precisely similar lots, now holds them at 
$1,000, the increase in value being caused 
mainly by the erection of our friend’s, and 
similar houses. Thus that town is seen to 
vacant and 
aging the building of houses; and it works 


be encouraging lots, discour 
the same way with manufacturing or other 
enterprises, which build up the wealth of 
communities and increase the value of land 
for the benefit of the land speculator, who 
usually manages to escape paying anything 
like his fair proportion of taxation. 


i 


Undesirable Object Lessons. 


We recently referred to the fact that there 
were in this country a Class of immigrants 
most of them imported—who had but little 
idea of gaining an end except through the 
Perhaps in many 
instances these men are not altogether to 
blame in arriving at the conclusion that brute 


exercise of brute force, 


force is popular here. A good many of them 
get their first lessons by working for railroad 
companies, and very undesirable lessons they 
sometimes are—tearing up track and destroy 
ing property generally. 
recently occurred in Jersey City. 


A case in point has 
It may be 
said, in passing, that Jersey City is pretty 
completely dominated by railroad interests, 
and appropriating the property of the city 
by some one of the railroad companies is of 
to fail to excite 
But in the instance 
to which we more particularly refer, the 
trouble is between two railroad companics, 
and appears to be mainly due to the efforts 
of one of these companies to prevent the other 
from direct communication 
with parts of the city in a way to profit 
itself and benefit the public. 
of its: plans, this last mentioned company 


so common occurrence as 


any particular comment. 


establishing 
In pursuance 


built a rather substantial fence, something 
like one thousand feet in length. This fence 
was scarcely completed when the other com 
pany sent, at night, a large gang of foreign 
laborers—large enough to resist any attack 
likely to be made—to tear it down and throw 
This 
was accomplished, and the forces withdrawn 
without life. At this writing the 
forces of the two companies are confronting 


loss of 


each other along the line of the proposed 
extension, peace, so far as breaking heads 
and other similar diversions, being main 
tained by the superior numbers of one of the 
contesting parties. 

About the only amusement they seem to 
have just at getting a hitch 
around an tie and testing the 
tractive power of a locomotive in scattering 
things generally. 

It is rather hard to 


present is 


oceasional 


conceive of a better 


| school in which to teach ignorant men, una 


ble to speak the language of the country, 


the lesson of using force for their own pur 


Quite naturally enough, they con 
clude that that is the rule in America, 


poses. 


a tame _— 


Literary Notes. 

HAND STAMPS, AND THE MANIPI 
LATION OF RUBBER. A Practical Treatise on 
the Manufacture of India Rubber Hand Stamps, 
Small Articles of India Rubber, The Hektograph, 
Special Inks, Cements, and allied Subjects. By 
T. O°Conor Sloane, A. M., E. M., Ph. D., Author 
of Home Experiments in Science, Arithmetic of 
Electricity, ete. 

Much interesting matter is contained in 
this little book of 146 pages. It begins by 
giving briefly the sources of India rubber, 
short historical sketches, and the manner of 
the The properties of 
unvuleanized and vulcanized rubber are 
briefly stated; the manufacture of masti- 
cated, vulcanized India 
rubber is explained, and the methods of 
making stamps, types, and various small 


collecting rubber. 


mixed sheet and 


articles of rubber are described. The manu- 
facture of a substitute for rubber stamps, 
which stands the severe usage in post offices, 
is described in detail. The hektograph, an 
apparatus for obtaining multiple copies of 
writing, is given in several modifications, and 
then follows a chapter containing receipts 
for cements, such as cements for cuts in 


bicycle tires, rubber belts, etc. ; bicycle tire 


& personal inter-| ing to pay taxes on a valuation of $150 for! cement to fasten tires to rims; cement for 
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paper boats and for mending rubber goods ; 
waterproof cement; glue to fasten leather, 
to metals; marine glue and various 
other receipts. Another chapter is devoted 
to various kinds of ink, such as is used for 
rubber stamps, hektograph, and other pur- 
In the last chapter will found 
some interesting and practi notes relating 


Cl. 


poses. be 


to rubber, emery wheels, etching on metal 
and glass, and other subjects. The whole 


matter is presented in a way which will at 
once interest the reader, and be under 
stood by those who are not familiar with the 
subjects, it will undoubtedly convey 


much useful information to many who 


can 


and 
are 
interested in the above subjects. The book 
is published by Norman W. Henley & Co., 
150 Nassau street, New York. Price §1. 


PIONS anp 
(hits nswERS. 


Questions of general interest relating to subjects dis- | | 
cussed in our columns will receive attention in this | 
department. The writer's name and address should | 
always accompany the question. Neither correct initials | 
nor location will be published when there is a request to | 
that effect. If questions are enclosed with a business | 
communication, they should be written on a separate 
sheet. 





(194) W. T. R., Holliston, Mass., writes: 
What studies and what branches in mathe 
matics are required to become a mechanical 
engineer? .4.—See our issue of February 
19. 2. Where should I apply for examina- 
tion and license? .A.—Mechanical engineers 
do not need a license. 


(195) W. F. L., Philadelphia, asks: Please 
give me the best angle for a_ friction cluteh 
of the cone order. A.—The angle of 
obliquity of the conical surfaces should be 
just great enough to prevent any risk of 
their becoming jammed against each other, 
so as to prevent disengagement, and for that 
purpose an angle of 10 degrees is sufficient. 


(196) A. M., Norfolk, Va., writes: Please 
inform me as to the best method of heating 
a church—should it be steam, hot water, or 
hot air? Cost, efficiency, durability, econ- 
omy and health is to be taken into consider 
ation. Some say it is an open question as to 
which plan is the best. .4.—Each system 
has its advocates, and each has itsown pecu- 
liar merits, which make it more suitable for | 
heating under certain conditions than the | 
other systems. For heating a church we 
prefer to use steam. 


(97) A. H. B., Du Quoin, Ill., writes: 
Please inform me as to the best methods em 
ployed for mounting blue prints, to be used 
in the shop to work from, A.—In many 
shops the blue prints are simply tacked to | 
wooden boards about 2 to 4 inch thick. We 
should advise to make all the working draw- 
ings on sheets not over 12x18 inches when 
ever it is possible to do so, and then make 
the blue prints on comparatively thick paper. | 
Blue prints of this size on thick paper need | 
not to be mounted ; they can be conveniently | 
hung up by an eye attached to the edge of 
the sheet or a hole punched through the | 





sheet. Larger blue prints should be tack ed | 
to a board. 

(198) F. D. M., Ft. Dodge, Iowa, writes: 
We have a cupola that does not give us 
satisfaction; it does not melt fast enough, 
and we wish to get at the cause of the 


trouble. We havea No. 5Sturtevant blower; 
it is 50 feet from the cupola, and the pipe 
has five elbows. We believe that this is the 
cause of the trouble. A.—Better results 
will, of course, be obtained by making the 
pipe from blower to cupola straight, and as 
short as possible, and avoiding elbows. You 
do not give the size of cupola, or the amount 
of metal melted per hour; it may be that the 
cupola is too small for the work you wish it 
to do. 

E. D., Ohio, writes: 


(199) ¢ Springfield, 


] wish you would tell if my solution of the 
following valve problem is correct. The 
stroke of engine is 3 inches; lead, 4 of an 


cut-off at 3 of the stroke, and exhaust 
at j of the stroke; width of steam port, 4 
inch. I am to find the eccentricity of the 
eccentric, outside and inside lap; the steam 
port is to be opened to its full width. The 
following is my answer: Outside lap, 4 inch; 
inside lap, y's of an inch; eccentricity of ec 
centric, 1,35 Inch. .A.—Your solution is not 
correct, ~The outside lap should be }§ of an 


inch; 


inch; eccentricity of the eccentric 33, making 
the throw equal to 3} x& 2= 148 inch. 


inside lap the v ralve will open 
4 of the stroke, and if 
of the stroke you 
of nearly inch 


Without any 
the exhaust at about } 
the release is to occur at 


will need inside clearance ’ 


instead of inside lap. 


}at «in 
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(200) T. McB., Philadelphia, Pa., 
Will a steamboat go faster through salt 
water than through fresh water? The an- 


swer is to settle a dispute, as one party 
claims that the displacement in cubic feet 
will not be as great in salt water asin fresh 
water, and therefore easier to force the boat 
through the former. The other party 
claims that there is a greater friction in salt 
water, which offsets the gain of the smaller 
volume of displacement. A.—It true 
that the friction in salt water is greater than 
in fresh water; and it is also true that the 
volume of displacement will be less in salt 
water than in fresh water. We are in- 
clined to believe that it requires a greater 
power to overcome the resistance of friction 
in salt water than is required to overcome 
the greater depth of flotation in fresh water, 
and, therefore, it will take a greater power 
for propelling a boat in salt water. As far 
as we know, experiments are wanting to 
determine the difference, but it will prob 
| ably be so small, that, for practical purposes, 
|it may be neglected. 


is 


(201) W. R., Springtield, Mass., writes: 
There was an article in your paper relating 


to hardening steel, which I would like to 
| have explained. Your correspondent states 
| how he hardened some twist drills by heat- 


asks: | 


| pend the 


of the foregoing operation can be expressed 
by symbols. Let 4 represent the horizon- 


tal force in pounds acting at the top of 
mast; &« the length of mast in fect; @ e the 


length of jib in feet; and or the weight in 


pounds; we then have h X a= X ae, 
hence 
] 0K ae 
‘ 
a b 
Notice here that the distance from the bot 


tom of mast tothe jib does not enter into the 
ealculation; and indeed it should not. Hence 
we conclude that, no matter whether the 
jib is placed ate (at the bottom), or at d (at 
the center), or atc, at the top of the mast, 


the horizontal force 4 remains always the 
same, so long as we do not change the 
weight , the length of the jib, or the 


length of the mast. Of course, in the fore 
going illustrative remarks it must be under- 
stood that the jib is placed horizontally, and 
the mast vertically. Now suppose we sus- 
crane the whole arrangement 
tends to turn around the point 4, or, in other 
words, suppose the origin of moments is at 


sO 


>, and let 7/7 be a horizontal force acting at 
the bottom of the mast holding the system 
in equilibrium, then the moment of the 


force His again equal to the moment of the 


weight 77, or expressed in symbols, we have 


}ing them in a lead bath to a temperature of | 


| about 700°, the lead being a little more than 
melted. Then he took the drills out of the 
lead and plunged them into a salt water 
bath; 
lof heat as would be obtained by heating a 
piece of steel to avery pale blue. Now, 


suppose we plunge this piece of steel instantly pe 


into the bath, would it harden sufticie ntly 
fora twist drill? A.—The result 
by your proposed plan is very doubtful; we 
believe it will not harden the twist drill | 
satisfactorily. You seem to overlook the 
fact that our correspondent states (in our 
issue of February 5) that 

drills in the salt water bath 
only, and while they were 


an instant 
sufticiently 


for 
yet 


hot to raise a smoke, he plunged them into | 
an oil bath, and kept them there until as| 


cold as the oil. Although this method of 
hardéning proved to give the desired re 
sults in this particular instance, it does not 
follow that similar results will follow in all 
cases. Success depends much on the proper 
temperature to which a particular kind of 
steel will have to be heated, and the 
for which the tool has to be used. Experi 
ence is required in the tempering of steel. 


he plunged the | 


he would have about the same degree | 


obtained | 





| 
| 


| which 


x @eé; hence // - wxXe ft 


ad h 
shows that // hi. From this we 
conclude that the horizontal forces acting at 
the top and bottom of the mast are equal, 
and since these forces are parallel, they con 
stitute a couple. If the force / is equal to 


wv 


Il x a 4 


equal to 
5 pounds. These results 
you have seen stated in the pocket-book to 
|which you refer. Here, of course, the fric 
tion at the bottom of the mast, due 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 


| Saturday morning for the ensuing week's issue. 


purpose | 


| 
| 


(202) B. C., Pittsburgh, Pa., writes: A 
well-known mechanical pocket-book, refer 
ring to the strains in cranes, says: The | 


horizontal strain in the cap / is equal to that 


o ff 
<n 7 a5 
h 
! 
' 
ane 
| 
| aS 
™ “ “dd 
* 
A ae } 
J ‘ % 
' 
H J 
»»>—>+ - Le 
¢ ( 
inthe shoe a.” In the annexed diagram, 
m is the mast; J, the jib. Let ¢, dand ¢ 


represent the different positions of the jib| 
on the mast, and w the weight suspended at | 
the same distance from the center of the 
mast. I think there is not as much strain in 
the direction of the arrow at / when 

suspended at ¢, as when suspended at ¢. 
w be 10 pounds, and « 6 equal a e, there 
be 10 pounds horizontal strain at 4; but 


wis 


will 


if 


If | 


«ah be made twice a e, then it is evident that | 


there will be only 5 pounds stress at d. 
the question is, will there be 
that case? Please 
finding the strains at a and 4. 
of this kind are good examples of the ap 
plication of the principle of moments, by 
which you have found the force applied to 
the top 4of the mast. For instance, let / 
represent the horizontal force acting at the 
top of the mast, preventing it from toppling 
over, and let @ represent a point in 
bottom of the mast, about which the 

hand the weight « tend to turn the crane; 
this point « is then the origin of moments. 
Now the moment of the weight - is numer 
ically equal to the product of the weight w 


only 5 pounds 
give a rule for 
A.—Problems 


force 


into its arm; that is to say, into the line 
drawn perpendicular from the origin of 
moments to the direction in which the 


weight acts; if, for instance, 7 is 10 pounds, 
and the distance from the mast to the weight 
is 3 feet, then the moment of wv is equal to 
10 * 3 = 30 foot-pounds. The moment 
the force A found in the same way; 
that to say, we multiply the force 
hk by its arm or distance above a, and for 
equilibrium, the moment of the 
be equal to thatof 7, namely 30 foot-pounds. 
If now the mast stands vertically, 
feet long, then it would be evident 
force / must be equal to 4? 
this result agrees with 


is 
is 


that the 
5 pounds, and 
yours. The whole 


| Electrical work, superior 





Now | 


the | 


| 


| 


of | 


| chanical works; 


force must 


and is 6| 


Geo, 
Link- Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., 
Shafting Straighteners. J. H. 
* Bradley’s Power Hammers, the best in 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
‘The Bulldozer.’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Tl 
Pattern and Brand Letters. <A variety 
and styles. Heber Wells, 8 Spruce St., New York 
Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Il 


Wells, Tampa, Fla 


‘How to Keep Boilers Clean.’ A %6-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty St., N.Y 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Gortlandt St. N.Y. 


Milling M 
7 


achines. Pedrick & Ayer, Philadelphia, 


Universal Grinding Machine. Pedrick & Ayer, 
Philadelphia. Pa. 

Light Special Machinery and Tools to order. The 
| Meriden Machine Tool Co., Meriden, Conn 

I. D. L. Drawing Stands. The original, For par 
ticulars and prices, address W.S. Rogers, Troy, N. 


Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Baush & Sons, Holyoke, Mass. 

One Star Hack Saw will cut steel day 
without filing. 

S. A. Smith, 23 So. Canal St., Chicago, Il... agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery 

For the Latest Improved Diamond Prospecting 
Drill, address the M. ©. Bullock Mfg. Co., 138 Jack 
son St., Chicago, TI. 

Send $1 for Catalogue D, Fine Tools and Supplies 
Over $550 pages. Fully illust’d. vase ween $10 wore? 
goods are ordered. Frasse & Co., 92 Park Row, N.Y. 

‘Twenty Years With the Indicator,’ by Ah 
Pray, Jr., 9,500 sold. Price $2.50. Order of book 
seller, take no other. 

Audubon Machine 


a whole 


Works, New 
facilities, 


Haven, Conn 
builders of ma 


chinery, heavy and light. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

8S. W. Card & Co., Mansfield, Mass., make every 
thing in the line of Taps and Dies. 8S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 

For best Return Steam Traps, 


Pressure Regula- 


tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T, Kieley, 11 W. 13th St., N.Y. Send for des’n 
For the latest improved Eccentric Hook, Con 
necting Rods and Stub Ends, address T. C. Dill 
Machine Company, Philadelphia, Pa. 
Self-adjusting Hand-screw for pattern makers, 
cabinet makers and wood workers generally; send 


for circular. Wm. H. Lancaster, Pa. 


Theo. Audel & Co., publishers, 91 Liberty St., N. 
issue a catalogue ‘of steam, electrical and me- 
sent free. 


Denney, 


¥. 


25" ( * Only Drill Press built on 
82" *Ko-rekt’ principles, 
| even if they come from Jersey.”’ 


Gould & Eberhardt, New Ark, N. J 
DuBois & DuBois, Patent Attys, 715 11th St., Wash 

ington, D. C., procure first-class papas. Send stamp 

for illustrated pamphlet, ** March of Invention,’* con 


| taining valuable information, and list of references, 





to the | 
hea of the crane and load, is neglected 


pounds, as we have found it to be in our} 
|example, the force /7 will also be 
agree with what | 


B. Grant's new book is advertised on page 20. | 


manufacture 


Philadelphia and N. Y. | 


the | 
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Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation 
Foot and Power Presses for Metal, Paper and 
Leather; perforating dies aspecialty; estimates given 
for special Machines or Dies. Edwin B. Stimpson & 
Son, Manufacturers, 31 Spruce St., New York. 
Every draftsman needs one. The Engineer's Sketch 
Book of mechanical ee. appliances, devices, 
contrivances,etec.,by T Barber. 1,936 illustrations, 
&vo. cloth, $3. Cats <n of nae mech. subjects 
free, E. & F. N. Spon,12 Cortlandt St., New York 
De Lamater Screw Propeller Wheel made only by 
bing Samuel L. Moore & Sons Co., Elizabethport, 


N . who =~ purchased from C. H. De Lamater 
& My New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 


adapted for Heavy Steamship Repairs. 

Club Rates.—If noone is getting up a club for the 
AMERICAN MACHINIST in your town or establish 
ment, send for Circular of New Club Rates, and 
try it yourself. Address AMERICAN MACHINIST, 96 
F ulton St., New York. 

‘Binders’ for the American Machinist. 
styles, the ** Common Sense,” as heretofore 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 

* Indicator Practice and Steam Engine Economy." 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principies of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th St.. New York 


Two 
sold by 








A mill for rolling copper wire is being built in 
Braddock, Pa 

It is rumored that a large steel plant is to be 
built at Madison, Ind. 

A company will establish an iron foundry and 
machine shop at Orange, Tex 

It is stated that a Philadelphia syndicate will 
erect a cotton-mill at Texarkana, Ark. 

It is stated that efforts are being made for the es 


tablishment of an ice factory in La Grange, 

The Elliston Machine 
tablished a foundry 
Va 


Ga 
Works Company have es 
and machine shop at Elliston, 


Jenkins Brothers have moved their Chicago offiee 
from 54 Dearborn street to Nos, 31 33 N. C 
street. 


and anal 
Negotiations 
(Pa ) 
Texarkana, 
The Vance Cotton-mills, of Salisbury, 
a capital stock of $75,000. Work 


are now pending with Philadelphia 


for the erection of a cotton mill at 


Ark 


parties 


N. ¢ 
been 


. have 


has com 


|} menced on the mill. 


| will be 
of sizes | 


| 


by 


It is reported that a company with $60,000 capital 
manufacturing wire nails, at New Philadel 
phia, Ohio, by July 1 
The Queen & Crescent will not remove its Somer 
A new roundhouse 
shops will be built at that point 
William Yelland 


set (Ky.) shops. and additional 


will erect a machine shop in 


Philadelphia, 24x40 feet, on the east side of Tacony 
street, north of Orthodox street. 

Harris Brothers, of St. Paul, Minn., are at the 
head of an enterprise that proposes to build a 


large rolling-mill at Minneapolis. 

A wire fence factory will probably be established 
at Knoxville, Tenn. The secretary of the Chamber 
of Commerce can give information. 


It is stated that the Lattimore Machine Company, 


St. Louis, Mo.. will build a new factory on East El 
wood street, on land donated by the city 
E. H. Brammel, of Camden, Me., is to build a two 


story building, 46x52 feet, for a brass and iron found 
ry, and machine and wood: working shop. 

The 
been incorporated 


Hyer-Sheenan 
at 
motors, 


Electric Motor Company has 
Stafford to 
governors, and other special 


Springs, Conn, 


ties. 

The Wiley & Russell Mfg. Co. (Greenfield, Mass,,) 
has issued an enlarged catalogue and price list of 
taps, dies, bolt: cutters, and other machinery and 
tools. 


Charles Balderston, 820 Walnut street, Philadel 


phia, an architect, has prepared drawings for a 
large paper-mill, to be built for H. McInnes, at Nor 
riston, Pa. 

The Enterprise Manufacturing Company, of Phil 


adeiphia, have broken ground for a one-story found 


ry, 58x104 feet. on the east side of Bodine street, 
south of Dauphin 

It is stated that P. Maguair and G. 8S. Moore haye 
received a proposition from a= Pittsburgh (Pa.) 


company for the removal of a 70-ton iron furnace to 
West Pineville, Ky. 


The (Ala.) Machine Foundry Com 
pany have commenced the manufacture of 
ural implements, and will enlarge 
put in additional machinery. 

The 


Greensboro, 


Bessemer and 
agricult 


their plant and 


North Carolina Steel and 
N. C., will build 
bar-mill at once, 
Pa., 


Iron Company, 
a blast 
of which J 
is to be manager. 


of 
and 
of 


furnace 
merchant 
Danville, 


DD. Kase, 


Messrs. Luker & Smith have organized the 
Russellville Foundry and Machine Company, and 
will, it is stated, establish an iron foundry and ma- 


chine shop at Russellville, Ark 


as 


ener vitae Dy eae. tec a 
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R. M. Clough, manufacturer of the Clough patent 
cutter for the teeth of gear wheels, has moved his 
business from Meriden, Conn., to Tolland, Conn., in 
order to obtain better facilities. 

The Georgia, Carolina & Northern Railway Com- 
pany (office, Athens.) is reported as having optioned 
80 acres of land at $32,000, near Atlanta, Ga., and 
as to erect machine shops there. 


The Globe Iron Roofing and Corrugating Com- | 


pany, of Cincinnati, Ohio, is reported as having pur- 


chased and as to put in operation the Swift's Iron | 


and Steel Works at Newport, Ky. 

Benj. Middleditch of 256 Harper avenue, Detroit, 
Mich., writes us: ‘‘I am about to establish a ma- 
chine shop here for the manufacture of special ma 
chinery and to do general jobbing.”’ 


The Lownes Manufacturing Company has been | 


organized at Orlando, Fla., to operate iron foundry 
and machine shops, and to manufacture the Lownes 
pipe wrench. The capital stock is $300,000. 

Parties having purchased a controlling interest 
in the Florence Stove and Manufacturing Company, 
of Florence, Ala., will improve the plant, and put 
in machinery for the manufacture of plows. 


The Dean Steam Pump Works, Indianapolis, Ind., | 
have issued a new catalogue of pumpsand pumping 
machinery. The catalogue is well illustrated, and 
contains tables and other interesting information. 


The Riverside Iron Works, of Wheeling, W. Va., 


are having an addition, or wing, constructed of cor- | 
rugated iron, built on the east side of their tube | 


works, at Benwood, with dimensions of 240x100 
feet. 

The Beadle & Kelley Co., of Troy, Ohio, manufac- 
turers of agricultural implements, has sold its busi- 
ness to the Common Sense Engine Co., of Spring 
field, and the plant will be removed to the latter 
place. 

The ice factory and cold storage warehouse of 
the Paris (Ky.) Ice Manufacturing and Cold Storage 
Company will be 60x100 feet, and have a capacity 
of 25 tons of ice per day. The capital stock is 
$25,000. 

Perkins & Co., Grand Rapids, Mich., have issued 
a cireular illustrating and describing their draw 


stroke trimmer, for the use of pattern makers and | 


other wood-workers. Letters from users of this 
tool are appended. 

The Steinhilber Combination Car Company, of 
Chicago, has been incorporated, to manufacture 
and sell stock, freight and coal-chute cars; capital 
stock, $500,000; incorporators, Wm. Fuller, M. B 
Mills and George A. Fuller. 

Articles of incorporation have been filed by the 
Northwestern Engineering and Machinery Com- 
pany, of St. Paul, Minn. The capital stock is $50,- 
000, and the incorporators are Charles A. Daigh, W. 
G. Strickland and J. M. Badger. 

At Colorado Springs, Col., the Rapid Transit 
Company are about to add to their plant, and will 
build, inconnection therewith, a machine shop, and 
equip it with new and improved tools, among which 
are lathes, drill, wheel, press, etc. 

The Brunswick (Ga.) Foundry, Machine and Man- 
ufacturing Company has built and added to its 
plant additional machinery, including a hydraulic 
wheel press, boiler rolls to bend iron 8 feet thick, 
traveling crane to lift 20 tons, ete. 

Virgil Powers, J. A. Carlton and H. L. Johnson 
have incorporated the Carlton-Johnson Railway 
Signal Company, at Atlanta, Ga., to manufacture 
the automatic electric block system of railway sig- 
nals, etc. The capital stock is $100,000. 

The Virginia Car Company, with a capital stock 
of from $100,000 to $1,000,000, has been incor- 
porated, at Glasgow, Va. Col. A. S. Buford, of 
Richmond, is president, and among the directors 
are ex-Goy. Fitz Hugh Lee and Col. W. A. Ander 
son. 

N. P. Bowsher, South Bend, Ind., has issued a 
circular describing his patent balancing ways, illus 
trated in our issue of April 2. He informs us that 
these ways are finding much favor in machine 
shops having rotating parts of machinery to 
balance. 

The American Mining and Milling Machine Com 
pany, Chicago, is a new concern, to manufacture 
mining, milling and other kinds of machinery, with 
a capital stock of $1,000,000. The incorporators are 
William Armstrong, Frank B. Dyche and Lawrence 
Harmon, 

The El Paso (Tex.) Foundry Company are build- 
ing a new foundry and machine shop, equipping 
the same with new tools. This is a modern plant, 
in the hands of live men, who thoroughly under 
stand the business, together with the wants of the 
people in that section. 


The Toledo Bridge Company, of Toledo, Ohio, 
has been incorporated, with a capital stock of 
$100,000, to manufacture and construct bridges and 
structural iron and steel works. Incorporators: 
James A. Huston, E. B. Smith, G. P. Waddorf, L. 
E. Clark and E. W. Toleston. 


The Salisbury (N. C.) Cotton-mills, at a recent 
meeting, decided to erect the additional cotton-mill 
lately mentioned, and will issue $75,000 of addition- 
al stock for that purpose. The new mill will be 300 
feet long, 125 feet wide, with engine and boiler- 
house, and have 300 looms aud 7,500 spindles. 


The Hayden & Derby Manufacturing Company, 
111 Liberty street, New York, manufacturers of the 
Metropolitan automatic injector, have established 
agencies with The Ahrens & Ott Manufacturing 
Co., Louisville, Ky., Ripley & Bronson, St. Louis, 
Mo., and Trimble & Lutz, Wheeling, West Virginia. 


AMERICAN 


| The John F. Byers Machine Company, of Raven- 
na, Ohio, recently organized with E. R. Crowell, 


president; Marvin Collins, secretary and treasurer, | 


and J F. Byers, superintendent, has just finished 
the construction of its brick machine shop, 28x120 
feet. It is the company’s intention to add a large 
| foundry building the coming summer. 


| 


The Cold Rolled Stee! Company has been organ 
ized in Pittsburgh, Pa., and application will be 
made for a charter. The incorporators are W. H. 
Nimick, H. H. Jack, James W. Tyson, Jr., W. J. 
| Howard, Jr., and Samuel B. Shoemaker. The capi- 
| tal stock has been fixed at $50,000, with privilege to 
| increase. It is the intention to make all shapes of 
cold rolled steel, including sheets, plates, round, 
half-round, half-oval, ete. 


The British and European Patent Agency, F 


W. Barker, manager, 252 Broadway, New York, | 
has issued, for free distribution, an ** Epitome | 


|of the World’s Patent Laws and Statistics.”’ It 
| gives the cost of taking out a patent inall countries 
where patent law exists, and other information 
that the inventor should have in relation to 
patents, and the chief products of the several coun 
| tries. 


given L. W. Brown to erect foundry and machine 
| shop, dry dock, shipyards, ete., on the river front 
at Pine street; also to grant switch privileges. <A 
company, to be known as the Audubon [ron Works 
Company, Limited, is proposed to be established 
under the ordinance, and the passage of the bill is 
now awaited to formulate plans for the construc 
tion of the buildings, dry dock, shipways, ete. The 
buildings provided for wiil cost about $750,000, and 
the dry dock about $250,000. The company will 
probably have a capital of $1,000,000. 


The Detroit Radiator Co. (Detroit, Mich.,) have 
commenced operations at their new shops located 
at the junction of the Grand Trunk and Michigan 
Central Railroads. The company own eight acres 
of land at this point, and the buildings are so ar- 
ranged that all the departments are reached with 
trackage, of which there is some 2,300 feet. There 
is also a complete inside narrow gauge system. The 
buildings are all of brick on stone foundations, with 
either slate or tar and gravel roofing, and sizes are 
as follows: Foundry, 250 feet by 100 feet, with 
trussed roof and no posts; charging-room, 33x30 
feet, containing hydraulic elevator; core-room, 100 
feet by 50 feet; cleaning-room, 50 feet by 50 feet; 
machine-room, 400 feet by 50 feet; engine and boiler- 
room, 75 feet by 30 feet, with blacksmith shop at- 
tached. The motive power consists of a 125 H.-P. 
Armington & Sims engine, supplied by three boilers 
60 inches x 14feet. Stack is of brick, 85 feet high with 
a 5-foot square flue. All of the buildings are heated 
by steam, requiring about 6,000 feet of radiating sur- 
face Anartesian well supplies water for all pur- 
poses, and is pumped by an 8’’x36"’ deep well pump 


of water-works; and as a pressure of 120 pounds is 
carried night and day, it affords complete fire pro 
tection. Acompleteare and incandescent electric 
lighting system will be put in during the summer. 


ape 


Cleveland Shop Notes. 


(Editorial Correspondence.) 
One of the new enterprises of Cleveland is 
that of the Hackney Hammer Co., where 


hammer tup being by means of a cylinder 


cylinder and by the piston rod is connected 
to the hammer the same as in the familiar 
steam hammer. 


MODERN SHOP METHODS. 


I need say little about the hammer itself 
at this time, for we shall probably soon give 
an illustrated and detailed description of it, 
when our readers can judge for themselves 
as to its merits; but the method adopted for 
building them is worthy of note, as being 
one of the best examples of the proper way 
to start in to the manufacture of a machine in 


warrant the outlay for the machinery and 





| tools. The shops are not large, as modern 


shops go, but are very well arranged, the | 


| offices being in front, on the ground floor, 


and opening out directly onto the erecting | 


floor, which is remarkably well lighted, ex 


iclusively by glass, in the roof. A passage- | 


way at one side of the oflices admits of teams 
| being driven directly from the street to the 
erecting floor. A traveling crane covers this 
floor, and along one side is a vise bench, 


while at the other is the floor which is de- | 


voted to machine tools, this floor being about 
three feet above the other, but all in the same 
room, @. ¢., Without any partition between 


them. 


An ordinance has been introduced in the New | 
Orleans (La.) City Council asking that privilege be | 


intoan immense tank, thence pumped by a 12’’x8’’x | 
10’ Duplex fire pump through an elaborate system | 


which is supplied with an air-cushion each | 
side of the piston which works freely in the | 


which there is the confidence necessary to | 


MACHINIST 


MILLING AND BORING. 

The only machine tool on the erecting floor 
is a large milling and boring machine, built 
by the Niles Tool.works, which has a mas- 
|sive upright, having 9 feet of horizontal 

travel on the bed, this upright carrying on 
its face a saddle having 6 feet vertical travel 
and carrying the boring bar, which is hori- 
At one 
side of the machine and near the floor is a 


zontal, and has 48 inches traverse. 


circular table on which work may be fast- 
ened and which can then be turned in any 
| position without unfastening from the table. 
| With the frame of a hammer mounted on 
|this table nearly or quite all the machine 
| work is done upon it before it is taken off. 
| Holes are drilled or bored, and milling cuts 
of all kinds taken. The air-cylinder spoken 
| of is moved up and down by the crank, 
|and slides in the guides which are at either 
|side of the machine, and the hammer 
tup slides in the lower part of the same 
guides, the room required for both these 
guides 


|making the quite long 


tionately. The guiding surfaces are not 


prope Di 


formed directly in the frame, but guides are 
put into recesses formed to receive them, 
and these, with the entire flat surfaces, are 
milled inthis machine, a cutter passing up- 
wards on one side and down the other for 
roughing, while for finishing, a cutter is 
used which is of the right diameter for fin- 
ishing both sides at once passing through, 
some of these cutters being as much as 16 
diameter, 8$" face. The teeth are inserted 
in such a way that they may be set out and 
reground to size or replaced, and thus it is 
proposed to maintain standard sizes and in 
This principle of mill 
ing is carried all through the work to an ex 


terchangeable parts. 
tent which is rarely equaled on work of this 


mechanical and from the commercial point 
of view, is very satisfactory. The hammer 
seems to be a case in which the milling op- 
eration can be applied to the very best ad- 
vantage, and excellent use has been made of 
the opportunity. 

CLEVELAND TWIST DRILL CO. 

At the Cleveland Twist Drill Co.'s place 
they were found to be very busy, and with 
a business that Mr. Cox the President, said 
was constantly increasing, so that continual 
enlargements were necessary. By the vaca- 
tion of a part of the building in which they 
now are, Which is expected to occur soon, 
they will have double the room now occupied. 
At present seventy-five to eighty men are 
employed, chiefly, of course, on drills, though 





some other tools, such as reamers of various 


| kinds, are manufactured. 


Of course many things are to be seen here 


Rees . | which are interesting to the mechanic, and I | 
they are building a power hammer (driven | 


by belt) the transmission from crank-shaft to | 


shall try to give an idea of some of them, es- 
pecially such as are different from the prac 
tice in other similar establishments. 

MILLING SPIRAL GROOVES. 

After the stock is cut up to the proper 
length and pointed by machines designed for 
the purpose, but which need no detailed de 
scription, the milling of the spiral grooves is 
|}done by special machines, which, to speak 
candidly, did not impress me with their 
gracefulness or beauty, but which, neverthe 


less, seemed very efficient, which, of course, | 
The drill blanks | 


is much more important. 
are held in a chuck which is at one end of a 
long spindle, the other end of this spindle 
being fitted with a large cylinder, in the sur- 
face of which there is cut a spiral groove 
which corresponds to the spiral to be cut in 
the drill. A worm-wheel is fitted to this 
cylinder and rotates it and the spindle by a 
feather, which allows the eylinder to pass 
| through, or, in other words, to be fed for 
ward by the spiral groove into which a sta- 
|tionary swiveling key is titted to give the 
feed. In other words, this cylinder is sim 
ply a duplicate of the drill to be cut, except 
that its diameter is much larger, and conse- 
quently the angle of the spiral much less, 
and the grooves are proportionately smaller. 

Both the grooves are cut at once, one of 


the cutters operating under the blank while | 


ithe other works on top, there being two 
heads, which are permanently fixed on the 
| bed of the machine at the proper angle 


character, and the result of it, both from the | 
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Each spindle is mounted in an eccentric 
sleeve, which, as the spindle with the drill 
blank advances, is turned to draw the cutter 
out so as to give the increased thickness at 
the center towards the shank. This turning 
of the eccentrics is accomplished by levers 
which are attached to them and which are 
worked by rods which are pushed forward 
This 
same collar is made use of for automatically 


by a collar on the advancing spindle. 


releasing the feed at the proper point. Each 
machine is designed especially for drills of 
certain sizes, and some of them are never used 
There are twenty- 
five of these machines now in use in the 


for more than one size. 


| works and eight more are being built. Lu- 
|bricant for the cutters is supplied from a 
large tank which is kept filled by a pump, 
pipes leading from this tank to all the ma- 
chines which require it. 

OTHER SPECIAL MACHINES. 

Most of the machinery is special, the most 
notable example of this being a group of 
lathes which are used for turning drill blanks 
In these lathes the top of the bed 
inclinesaway from the operator, and the car- 
riage is placed on what may be called a rail 
which is attached to the front of the bed 
and swivels in a vertical plane upon a pivot 
at the center, clamps being provided at each 
end. This rail resembles that of a planer, 
and the carriage bears some resemblance to 


to size. 


the saddle or head of a planer. The tool, in- 
stead of cutting in front of the work as usual, 
cuts on top of it, and as the rail upon which 
the carriage slides swivels in a vertical plane, 
With spe- 


cial devices to take the place of dogs for 





| tapers are thus readily obtained. 


driving the work, and other features for fa- 

icilitating handling of the machine, it was 
| demonstrated that the work could be done on 
these lathes for about two-thirds the cost of 
(that done on the regular commercial lathes 
best adapted to the work. 


The burr left by the grooving cutter, is, on 
the small sizes, removed by a file, the drill 
being revolved rapidly in a speed lathe. 
|}One of these machines had a Beach drill 
; chuck in the spindle, which was being used 
| for this purpose, and this chuck had been 
/made automatic by simply removing the 
|threads by which the shell is ordinarily 
| made to move the jaws, and the shell was 
|moved directly forward and back without 
being turned, connection being made to a 
| foot treadle, by which it was done without 
stopping the machine. 

A UNIQUE FILE. 

In filing the drills in this way, it is, of 
course, necessary that the file should be of 
| sufficient width so that it will not go down 
into the grooves of the drills, and thus 
“dub” the corners off. I noticed one man 
{using a dead smooth file for this purpose 
| which measured 4 inches wide and 10 inches 
|} cut; a rather remarkable file, and one which 
lat a single sweep or two smooths an entire 


drill. 

For grinding the cutters which mill the 
grooves, there is a special machine, the 
grinding spindle of which is vertical, with 
The cut- 
ter is placed on a stud, which is mounted 


the wheel at its lower extremity. 


on a sliding carriage in front of the wheel, 

this carriage being moved to and from the 

wheel by templates, which are the form of 

| the cutter to be ground, but much larger. 
TESTING, 

A plan for testing drills is in use here, 
which seems well calculated to show just 
what results may be looked for when the 
drills are put to actual use. 

Like most other large users of steel, Mr. 
that, notwithstanding the 
claims of the steel men to the contrary, they 


Cox declares 


do not furnish uniform steel, and that, asa 
consequence of their not doing so, each lot of 
drills has to be treated in accordance with 
What has been previously determined with 
regard to them, by hardening and temper 
ing a few experimental ones from the lot 
That particular lot is 
then hardened and tempered without much 


and testing them. 


reference to preceding lots, and after each 
lot is finished a number of them are selected 
at random, and used in drilling a flat bar of 
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steel of definite thickness. A record is kept 
of the performance of each drill in doing 
this, and as all the tests fora given size of 
drill are made as nearly as possible alike, a 
very good idea is had as to how the work is 
coming out. Anotherimportant feature of the 





case is, that frequently a number of drills by | 


other makers are purchased from the stores, 


| ° 
ishop will 


and subjected to the same test; the results | 


being madea matter of record, are, of course, 
valuable to the company. 


GROOVING REAMERS. 


Part of the business of the company is the 
making of hand reamers, and these are 
milled four at a time, being placed on cen- 
ters side by side ina fixture which fastens 
to the platen of the ordinary plain milling 
machine. The flutes are cut with a gradual 
increase of the space between them, half 
way around the reamer, the other half being 
a duplicate of this, so that, though the teeth 
are diametrically opposite each other, they 
are irregularly spaced. An index plate is 
used for this, which is spaced irregularly, 
and a dial on the screw which raises the 
knee gives the proper depth, which, of 
course, differs for each different width of 
space. After the four cutters, which are 
spaced properly on the arbor, have passed 
over the reamers, cutting a flute in each, 
they are all turned just half a revolution, 
and another cut made just like the preceding 
one, and the flutes are thus cut in pairs of 
the same width and depth until the cutting 
is completed, a rack which slides along near 
the bottom of the fixture engaging with 
pinions which are on the four shafts, and 
causing them to move together when the 
index plate is turned. An excessively long 
rack is not required for this, because the 
reamers are turned first one way and then 
the other, never making to exceed one-half 
revolution plus one space. 

SOME CURIOSITIES. 

An inspection of the stock-room, where 
finished drills not immediately shipped are 
kept, reveals the fact that there are some 
curiosities connected with this business, 
which the machinist working in regular 
shops, where there is some idea of having 
things about right, is apt not to know much 
about. There are many more varieties of 
shanks and different proportions between 
shanks and drills, than are usually seen in 
machine shops, and some of these, I am free 
to say, are nothing more nor less than me- 
chanical monstrosities—a fact which the 
makers are as well aware of as any one else, 
but say they must supply what the trade 
demands. I saw in this stock-room twist 
drills one inch diameter, and about the regu- 
lar length, but having a straight round shank 
only 8 inch diameter, and near these were 
drills ;', inch diameter, with round shanks 
8 inch diameter. It should be said that 
such drills are used mostly by men who are 
not machinists, and of course have a very 
limited knowledge of the eternal fitness of 
things as applied to proportions of twist 
drills and shanks. 

A TWIST 


DRILL USER. 


Many of them are used by such a man as 


. . ° | 
Mr. Cox noticed one morning working on | 
5 to) 


the new arcade building in Cleveland—a 
building, by the way, which is well worth a 


visit by those who are interested in fine 


constructions of that nature. There is a 


good deal of iron-work in the building, and 


Mr. Cox, happening to be there one morn- | 


ing while it was being put up, noticed a 
man drilling with a twist drill in a hand- 
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SOME WHO HAVE LESS EXCUSE. 

But not all those who do absurd things 
with twist drills have as good an excuse for 
the doing of them as this man probably had. 

There are three shops of the Pennsylvania 
system that have each a different shank for 
twist drills, so that the drills made for one 
not of the 
others, though they are supposed to be 
under the same supreme mechanical author 
ity, and are owned by the one company, 
which buys drills for all of them. 

Years ago, when William Sellers & Co. 
went into the business of building tools spe 


answer for either 


a standard shank for twist drills, and made 
the spindles of their drill presses to suit it. 
This shank is tapered 3” to the foot, and 
there is a key to secure greater driving 
power, all the dimensions of this shank being 
reduced and kept to a standard which is one 
that is recognized by drill makers and other 
tool builders. Not 
official of one of the most prominent systems 
of railroads ordered a lot of drills, and in the 
order specified the shanks that were to be on 


long ago a mechanical 


them, not by name assuch and such a stand- 
ard shank, but by giving the dimensions of 
all the parts in thousandths of an inch. The 
specifications agreed perfectly in every par 
ticular with the Sellers standard shank, ex 
cept that at one end there was a variation of 
one and a half thousandths in diameter. 
Some doubt was felt as to the proper way to 
fill this order. It evident that the 
shank ordered had its origin, at any rate, in 
the original Sellers shank, and, after weigh- 
ing the matter carefully, it was decided to 
give the movement toward the adoption of 


was 


standard sizes the benefit of the doubt, and 
maké the shanks to conform to the standard; 
a course which most any mechanic similarly 
situated would be apt to pursue. The drills 
were sent out, and were soon after returned, 
with the information that the mechanical de 
partment of the —— road knew what was 
wanted and would have it; and thus another 
‘* standard ” drill shank is added to the list, 
to the annoyance of everybody concerned in 
either making or using them, and for the de 
pletion of the pocket-books of those who 
have to pay for them, and for the drill 
spindles and collets in which they are used. 
NO STANDARD WANTED. 

Another instance of the same kind was in 
connection with drills. The 
ratchet drills that are most familiar, and arc 
most used 


ratchet two 


in this country, have holes in 


very nearly alike, the size and taper, etc., 


ratchets could go to any hardware store and 
buy drills to fit them, and the stores would 
not for both. The 
change could easily be made, and, so far as 


have to carry stocks 





| any one can see, would be beneficial alike to 
the maker of the ratchets, to the drill manu 
| facturer and to the 
|dressed to the makers, setting forth these 


user. Letters were ad 


points, and asking if uniformity could not 


be brought about. Each replied that he 
|would not change, and that he did not see 


why the drill manufacturers could not make 
the drills to fit his ratchets. 
THE 


CLEVELAND CITY FORGE, 


| 
| It would hardly be expected that the es 


brace. He was turning the drill backward, | tablishment making the heaviest forgings 


and occasionally removing it from the hole| made in the country would be found in 


to blow the dust out—no chips there, of 
After watching him a moment, Mr. 
if he did think that 


course, 


Cox .asked him not 


a 
| place as far removed from tide-water as is 
| Cleveland, but many of the heaviest shafts 


| used in steamers navigating salt water were 


drill would work better if it were turned | made here by the Cleveland City Forge and 


the other way? The man didn't 


what the drill ‘‘wus wurkin all roight.” | 


‘* Well, but,” says Mr. Cox, ‘‘I am in the 


business of making those drills, and am 


consequently interested in the matter, and I| 


see but |} 


| 
| Iron Company, there being no other place 
where they could be made. 


WEAVY HELVE HAMMERS. 
Nasmyth, when he invented the steam 


know that they are made to work the other | hammer, thought he had sounded the death 
way, and will work better the other way if | knell of helve hammers, and on the leaf of 


you would only try it.” 
man said, ‘it all depinds 
fixed.” 


‘* Well, now,” the | his sketch-book, containing his first drawing 
an how the p’int is} of the steam hammer, is a sketch showing 


| the helve trip-hammer in the form of a man 





cially adapted to railroad use, they adopted | 


them for the reception of the drill that are | 


being in fact just alike, the only difference 
being that one of them is carried up a little 
further at the small end. By drilling the | 
other one out a little at the bottom, drills | 
which fit one will fit the other, and, if so| 
made, any one who had either of these 


MACHINIST 


with his head on the block, Nasmyth him- 


self being represented an executioner, 
uplifted axe, was in the act of 
him. Nevertheless, 


hammers are used to-day by the thousands, 


as 
who, with 
beheading small trip 
and that large helve hammers are still used 
to good purpose can be seen at this estab 
lishment, where they have twelve of them 
| that are One just being put in at 
the time of my visit is supposed to be the 


monsters, 


largest helve hammer ever built, its total 
60 The 
feet long, and the 


| weight being about tons. helve, 


oT 
32 


| which is of wood, is 


| total weight of the striking parts is about six 
| tons. 
30 tons. The hammer is worked by a steam 
cylinder, which is vertical, and placed for 
of {t is 48° diameter. 
The man who makes the forgings on such a 
hammer really touches 
it the work. <A 
men handle the work, directed by the mo- 


ward the trunnions. 


seldom anything 


about or number of other 


tions of his hands, and a boy stands at the 
valve which admits steam to the cylinder, 
and, directed in the same way, regulates the 
stroke. 


Cleveland 


The new hammer was built by the 
Shipbuilding Company. 
of the other hammers approach this one in 


Some 


size, but none are quite so large. 


A LARGE STEAM HAMMER. 

There are a number of upright steam ham- 
mers, the largest of these being built by 
Frederick B. Miles, now of Bement, Miles & 
Co. Its total weight is about 200 tons; 
foundation is 51 feet deep. The 
between the legs is something over 16 feet ; 
the stroke 8 feet, and the weight of the fall 
ing parts over 10 tons. 


its 
distance 


It is served by two 
steam jib cranes each capable of handling 
80 tons, and a switch from the railroad runs 
into the building within reach of the cranes. 
The smaller hammers are ranged along be 
tween this one and the machine shop, a track 
being placed in front 
be 


of them by which 


forgings can delivered to any of the 


heavier tools 


MACHINE TOOLS, 


These consist of lathes, planers and_ slot 
ters that are capable of handling such work 
as comes from the hammer, among them be 
ing a slotter built by Hewes & Phillips, of 
Newark, illustrated in our issue of April 5, 
1884. This tool. when I saw it, was shaping 
up a forging, which was to be used about 
the steering gear of one of the new cruisers, 
and was taking off a chip 24 inches wide, 


andabout 4 inch thick. Mr. Wm. Schneider, 





}the man in charge of it, said it had taken 
them up to 84 inches in width. He said that 
English mechanics who had been to the 


works, and seen it, said that they had seen 
larger and heavier slotters in England, but 
none that would take such heavy cuts. 


The largest forgings yet turned out at| 
these works were the rolls for the Mare 
Island Navy Yard. They finished to 32 
inches diameter, and were 35 feet long over 


all; their forged weight being something 


over 40 tons each. A numberof three-throw 


interchangeable collared. crank-shafts have 


been made, each of which weighed about 


$2 tons. 


The shafts of the Fall River steamer 
‘* Puritan”? were made here, each of them 
weighing about 40 tons. The beam = strap 


for the same vessel weighed 20 tons, and the 
connecting rods 21 tons. Other heavy forg- 
for Sound 


boats, and for several of the 


ings have been made various 


Brazilian line 
bouts 
WALKER MANUFACTURING COMPANY. 

The growth of this concern bas been phe 
nomenal, and they are now about complet- 
make the 
plant one of the largest and most complete 
the Central 
Their work is mainly on cable road 


ing new buildings, which will 


engineering establishments in 
States. 
}equipment, and as this work is heavy, the 
tools are large, some of them being special, 
and built on the premises. 


4 COMBINED LATHE AND PLANER. 


most notable of these machine 


which isa combination of lathe and planer 


IS 


a 


a combination which seems at first thought 


to be rather incongruous, but for the work 


The die block weighs between 25 and | 


a3 


which they do on it, the machine answers 
very well. There is a pit in the floor about 
30 feet and & feet 


Running along each 


long wide, walled up. 
side of this pit are 
These are 
joined at the ends, so that the whole makes 


a rectangular frame 30 feet long and 8 feet 


heavy beams which form slides. 


wide, about level with the floor, and inside 
of which is the pit. Housings are placed 
on these beams, which support the journals 
of a shaft on which is mounted such a piece 
jot work, for instance, as a sheave wheel for 
a cable railway plant. On the same shaft is 
fastened a large spur gear, which is part of 
the machine, and which is divided into two 
parts, so that it can be put on the shaft at 


any point, split bushings being provided to 
| adapt it to any shaft, the hub being bored 
out for the largest ever required. This gear 
is then driven by a pinion which is at. the 
end of a shaft that is driven by worm gear 


ing, the worm being on along shaft which 
passes along the entire length of the machine 
at one side. A > cross-rail, something like 


that of a planer, is then placed across. in 
front of the work, and you have the lathe. 

For a planer the work is put down into 
the pit, there being cross-bars in it which 
can be adjusted to the proper height for sup 
porting it bring the working surface 
level with the tops of the beams. 


to 
nearly 
Then a cross-rail is put on, which is made to 
travel to the 
other, over the work, the driving power be- 
ing applied at each end of the rail. This 
rail carries that of the 
ordinary planer, which, traveling over the 
the except 
that the tool is moved instead of the work. 
Another machine built similar to 
this one, which is to be 50 feet long, 12 feet 
6 inches wide. 


from one end of the machine 


a head similar to 


work, operates in same way, 


is to be 


The new foundries 


were, at the time of my visit, just being 


machine shop and 


gotten into shape, and the transferring from 
the old to the new shops made things look 
rather chaotic, but it could easily be seen 
that it will the : 
ments, and thoroughly equipped with every- 
thing required for their work. The main 
machine shop will be supplied with over 


be one of model establish- 


head traveling cranes, and every other 
modern feature, and in it will be some un- 


usually heavy -tools, such as boring and 
turning mills up to 24 feet, with lathes and 
planers to correspond. the new 


lathes already on the ground ready to be put 


Among 


in place, isa Niles 72-inch swing, with 40- 
bed. 
The foundry is intended to be one of the 


foot 


| best. It will have six traveling cranes in 


three bays, the two cranes in the center be- 


ing of 30 tons capacity each, the others 
smaller. There will be four cupolas, ranging 


from 80 inches to &4 inches. ro: a 





Machinists’ Supplies and Lron. 


New York, April 25, 1891. 
Iron—American Pig—There is nothing new in the 
general situation, and prices rule in buyers’ favor, 
though there has been no quotable change. 
| We quote No, 1 Foundry, Standard Northern 
brands, $17 to $18; No. 2 is selling at $15.75 to $17; 
and Gray Forge at $14.25 to $15. Southern brands 
| of good quality are obtainable at $16 to $17.50 for 
| No.1 Foundry; $15.25 to $16 for No. 2, and $14 to 
| $14.50 for No. 3. 
| Scotch Pig—The market continues dull, 
| We quote Coltness, $24.50; Dalmellington, 
land Eglinton, $20.50. 
Copper—The market is, generally speaking, quiet, 
} and prices are steady. Lakecopper is being sold at 
13%4c. to I4e.; Arizona Ingot, 12%c. to 13¢c.; casting 
brands, 114e. to 1144c. 
| Lead—Buyers seem to generally expect lower 
prices, views which are not agreed to by holders, 
the result being that little business is being done. 
| For spot 4.30c, to 4.35¢, is asked, and 4.15c. offered. 
Spelter—-Smelters ask 4.85c., but stock in second 
| hands can be had at 4.65¢., f. o. b. Little business 
is being done. 
|} Tin—The market is dull and prices unsettled, 
| the general tendency being downward. Values for 





Qoo- 


Oe<s 


| Straits of Malacca, spot, range from 19.30c. to 
19.50e, 
Lard Oil—The market shows some signs of un- 


steadiness and prices for prime range from 55e, to 





+* WAN TED * 


** Situation and Help” Advertisements only inserted 
| under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue, si 


Wanted—Agents in every shop for fine tools; big 
inducements. Address E.G. Smith, Columbus, Pa 


Boy 17 (Philadelphia) desires to learn the machin 
ist trade Address J. H., AM. MACHINIST. 











AMERICAN 


12 


Wanted— Foreman for brass finishing department 
on valves, cocks and specialties; must have execu 
tive ability, and be familiar with modern tools 
Address, stating salary req’d, Box 75, AMy MACHINIST 

Wanted—A thoroughly competent foreman for a 
machine shop in Ontario, Canada, in a live railway 
town, making mowers, reapers, binders, horse 
rakes and plows. From 60 to 80 hands in that de 
partment. None but experienced men. accus 
tomed to agricultural implement work, necd ap 
ply. Must be quick at figures, and understand 
all the latest methods of doing work cheaply and 
to advantage. State age, and salary expected 
Apply to Box 78, AMERICAN MACHINIST 

Foreman machinist, sober and steady. by a mill 
wright and machine firm working from 4 to 10 ma 
chinists; only those capable of estabiishing good 
system in the shop (a place for everything, and 
everything in its place) need apply: must also be ; 
quick workman himself, competent to take hold of 
any tool, and show a workman how to turn work 
out rapidly, and willing in dull times to make a 

t ( s osue t 

Wanted--Situation as blacksmith foreman; 49 penta reg haben = egg Sy oa Aer 
years old; 30 years’ exp.; 10 y’rs assistant foreman;  gtating age. e xperience, ana wages expected 
well up in handling men: used to locomotive work. ‘Caldweil & Co., 218 arid 22) ast Main street 
temperate and reliable. R.C., AM. MACHINIST. Louisville, Ky 

A position wanted by a pattern maker and drafts 
man; an expert in the plumber material business; 
could equip anew plant; [ have 200 drawings on 
hand of valves, ete. Box 85, AM. MACHINIST. 

Wanted—Situation as supt., by man of large ex 
perience in light manufacturing business; best of | 
reference as to ability and character. Address Box 
86, Am. MACHINIST. | 

Wanted—Foreman to take charge of machine | 

| 
| 


machinist 
MACHINIST. 

in hyd. 
245 N. 


A well-recommended millwright and 
wants position. Address Expert, Am. 

Wanted—A man that can influence trade 
or refrigerating machinery. Apply toS. H., 
J. R.R. Ave., Newark, N. J 

Wanted—Draftsman experienced in designing 
heavy machine tools, especially Pp unching and shear 
ing machinery. Address A. R Am. MAcu. 

Mechanical engineer wants clits as draftsman 
or superintendent; can give exceptional references 
Address W. H. F., AMERICAN MACHINIST. 

Machinist desires position in machine shop, with 
prospects of taking share in same; experienced in 
engine and pump works. A., Am. MACHINIST. 

Wanted—Foreman for gas and lamp fixture manu 
factory; give references and salary required. Ad 
dress Safety Lamp Co., Louisville, Ky. 

Wanted— Position as draftsman by young man 23; 
have had 3 years at technical school, 2 years’ experi 
ence in machine shop, and experience as practical 
draftsman. W.L.S.. Am. MACHINIST. 





+ MISCELLANEOUS WANTS >} 


Advertisements will be inserted under this head at 
85 cents pe r line, each insertion, 


( ‘heap ad he lathes & planers. 8. M. York. ( “le V ‘d, i) 

All sizes punch presses. R. T. Lane, Cleveland, O 

Special wire mach’ry. Amer. Tool Wks , Clev’d, O 

Just out: alummum steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


New catalogue of specialties free 
Crescent Mfg. Co., Cleveland, 


shop employing seventy hands; must be well up in 
general tool and fine work; also a good manager; 
wages, $21 per week. Address R. D. Nuttall & Co., 
179 to 189 Grant ave., Allegheny, Pa. 

Wanted—Foreman to take charge of a machine 
shop employing about fifty men; must be energetic, 
competent to manage men, and experienced in 
building high grade steam engines. Address M. Co., 
Am. MACHINIST. 

Wanted —Vise hands; a 
work on punches and dies, 
tools. Address, stating age, experience, 
wanted, Metric Metal Co.. Beaver Falls, 
will soon be removed to Erie, Pa. 

Wanted -Foreman for foundry, near N. Y. City, 
making machine castings; must be competent to 
turn out good work in dry or green sand and loam, 
and capable in other respects. Address Box &2, 
AMERICAN MACHINIST. 

Wanted—-Position as supt. or foreman, by a young | 
man, 36, successful in the systematic manufacture 
of machinery and mechanical devices, and in the eco 
nomical management of men; a designer and drafts 

_ man of automatic ak te rchangeable machinery, | 
tools, jigs, ete. , Box 197, Burnside, Conn. | propositions to W. ¢ 

Wanted—Foundry foreman, strictly temperate, Wanted— Engineers to write for catalogue of all 
pushing and having experience in handling men; |} the latest and most valuable mechanical, scientific 
must be well up in heavy green and dry sand mold- | and electrical books which are given free with each 
ing, and conversant with cupola and air furnace | barrel of the Pittsburgh Boiler Scale Resolvent 
practice. Lewis Foundry & Machine Co. (Limited), | Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 

7 : “oF Ys 
Pittaburgh, Pa. For Sale—At a bargain, well-established machine 

Wanted— Foundry foreman; shop in South Jersey doing a good business on new 
work of all kinds, in loam, work and general repairs. Sold only on account 
work: must be well up in this line, and strictly tem | of ill health. Address Box AMERICAN Ma 
perate; permanent position and good wages to | CHINIST. 
right man. Address, giving experience and refer hilt = inti ialk antiiie 
we OM, Columnes, Oto, | the advertiser a desirable part of the 

Wanted young man to take charge | ing business of an old-established concern, 
of drawing office in an engine and boiler works;| has not the room or facilities to 
must be a good designer, accurate draftsman, and | An opportunity is here offered for a profitable 
well grounded in first principles: an all-around man, | investment, the purchasers to take an active 
especially one having practical shop experience, pre- | part in the management or not, aS may be ar 
ferred; familiarity with single-valve automatic en- | ranged, Location, a flourishing city of 135,00 
gines a recommendation, Address M., 1450 Fifth | people in New York State. Address Enterprise. 
ave, City AMERICAN MACHINIST 


“TIME IS MONEY.” 


**The smith his iron measures 
Hammered to the anvil’s chime.’ 


“And his BRADLEY HAMMER treasures, 
Since it saves him work and time.’’—Some-other-fellow, 


2000 IN USE. PLEASE INVESTICATE. 


BRADLEY & CO., SYRACUSE, N. Y. 


14 Warren St., New York. 96 & 98 Sudbury St., Boston. 


CONSTRUCTIVE STEAM ENGINEERING, |SEAMAN & SMITH, PROV. R. 1 


ENGINES, PUMPS and BOILERS, 
Their Accessories and Appendages, 
By JAY M. WHITHAM, M.E., C.E., 
Author of STEAM ENGINE DESIGN 
8.0, 


engineers’ 
Ohio. 


machinery to order; Foot Lathe 
©. Chase, Newark, N. J. 


Radial Drills 


Light and fine 
Catalogue for stamp. E. 


Wanted—Customers for 
Cc. H. Baush & Sons, Holyoke, 

Wanted—-Specialties to build for ‘?-_ —— 
trade. Bluefield Iron Works, Bluefield, a. 


Wanted 
an engineer of experience 


our new 


few good tool makers to Mass. 


and screw machine 
and wages 
Pa. Works 
Mechanical phate i and designing by 
M. Am. MAcu 


for sale, less than 
Am. MACHINIST, 


Screw 
half cost; 


cutting lathes any size 
observe this. Box 84, 


Engineers wanted to send their addresses and re 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa 


A well-established firm in Germany wants to rep- 
resent, or take lcense to manufacture, a patented 
American article in the iron or metal line. Address 
irevel, B’way and 10thst., N. Y. 





one skilled in heavy 
dry and green sand 
aay 


parties to purchase wit! 
manufactur 
whi 
continue it 


Bole, 


An energetic 





’—Longfellow. 








908 Pages. 795 Illustrations, 22 Folding Plates, Cloth, $10, 
JOHN WILEY & SONS, NEW YORK, 


FEL TUB BES 
Ye en oe Sk 
- COLD DRAWN 


TEE. 
JohnS. Leng’s Son & Co. New York. 


GUIDE 
PULLEYS 


FOR 
Light Belts, 
JOHN ROYLE & SONS, 


PATERSON, N. 

















rOR SALE. 


The following new boilers were in our 
shop at the time of our fire, and will be 
offered cheap to close out: 

Two 12 H.P. Vertical 

One 10 * Locomotive 

Two 15 de 

One 25 

One 

One 40 

One 20 Return Tubular ‘ 

Two 54 Two-flue 

One Boiler for Consolidation lady 


Richmond Locomotive & Machine Works, 


87 MAIDEN LANE, 
NEW YORE 


Boilers. 


se 


FOR LAGGING LOCOMOTIVE BOILERS. 
OR Samples and Descriptive Price List Free by Mail 
oo 
We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in ‘any part of the 
United States. 


HW, JOHNS MANUFACTURING 0, 





MACHINIST 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





MAKERS OF 


€ Ss 
4 
Pittsburgh, Pa. FI N E 
Chicago, Ills. 


New York, N.Y. 


MIS, ’ 

Cold Chisels, Lathe 
Tools, Shear Blades, 
Milling Cutters, 
~ Ete., Etc. 


For 
Dies, Punches, Taps, 
Reamers, 





Improved Screw Cutting 
Foot and Power. 


Drill 
Saws. 
on trial. 


Presses, Shapers, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


LATHES 


Band, Circular and_ Scroll 
Lathes 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 


SIDNEY, OHIO. 


MONTGOMERY & CO., 105 Fulton St., New York, Gen’! Agents. 





TOBIN 
BRONZE 


Send for Circular. 


screws, 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Round, pamare. and hexagon bars for pump, piston rods. bolts and 
Yacht shafting. 
condenser tube sheets, &c. 


ANSONIA BRASS & COPPER CO., 


Rolled sheets and plates for pump linings and 


Spring wire. 


Sole Manufacturers 


19 & 21 CLIFF ST., NEW YORK. 





FINE TAPS, DIES, REAMERS, Etc. 


LIGHTNING 
AND 
GREEN RIVER 


Screw Plates. 


GREEN RIVER | 
PAT. SPIRAL FLUTED, 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. CO., GREENFIELD, 


MASS. New York Office, No. 126 Liberty St. 








RICHMOND, VA. 87 Maiden Lane, NEW YORK. 


ESa0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 


For TO0LS, DRILLS, 
DIES, bf. 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


EFFIELD 
ENGLAND.” JOHN ST,, NEW YORK. 


| o1 





OUR 


wew GATALOGUE OF TOOLS 


And Supplies ae nt free to any address on receipt of Ten 
‘ents in Stamps(for postage). 


Chas. A. Strelinger & Co.“ Vn" Detroit, Mich. 
MANUFACTURERS 


with an established business who are desirous | 
of removing their works toa place within an hour 
of New York City; with good water front for 
sites; with water and rail transportation, and 
most attractive for residence, will find it to their 
advantage to address 


STAMFORD BOARD OF TRADE, 
Stamford, Conn. 





Worcester, Mass. 


W. C. YOUNG & CO. iirc 
Engine Lathes, Hand Lathes. 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





‘WHAT DO YOU WISH 10 BUY? 


Catalogues and 
U. &. 


We will furnish. without cost, 
Price-Lists of all the leading houses in the 
who deal in the article you want. 


OSGOOD & WILLEY CoO. 
Potter Building, New York Clty. 





SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


A. 


184 Washington St., 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





42.0000 IN USE. 


‘Efficiency 99 1-2 per cent.” 


(Michigan Universily.) 


RANGE 
to 128 deg. 


20 to 150 Ibs. 
80 lbs. pressure. 


“ Efficacy 99.2 per “ 


(New Albany Laboratory.) 


Lift 20 ft. Hot water supply, 115 


One Valve to operate. Auto- 


matic and re-starting, 


EASTERN DEPOT: 


DONEGAN & 


11 Murray St., 


t= Trial, 30 Days. 


MANUFRS., 


SWIFT, — PENBERTHY INJECTOR CO., 


oY. DETROIT; MICH. 


Return if not satisfactory, 











Wilmington, Del. 


MAKERS OF 


ETS MACHINE CO. 


__ HEAVY. MACHINE . TOOLS 


FROM 


New Designs and Patterns. 

















ApRIL 30, bisa 


AMERICAN 


NICHOLSON FILE COMPANY, 


_ PROVIDENCE, —_ I. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 











THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
53,000 iN USE. 


Adopted by the U. S. Government for ali the new 
Cruisers and Gunboats built for the Navy. 








ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





GNINTIROMMNY CO ITTICOIN A 0) cc} 


MANUFACTURERS OF 


KIN 


G MACHINERY * 


Nos.137021 Maw Sx, 





ITCHBURG, Mass. 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. Y. (€. 3 
- R. Co., 33d St. & Lith Ave., New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I, 





PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


j.wxne x co.,1WIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circular 





PLANER VISES. 


THE GILKERSON MACHINE Co. 
HOMER, N. Y¥. 


3 CLOUGH’S PATENT 





4 i DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
pitch of interchangeable gear 
wheels from 15 teeth to a rack in 
clusive 

For circular and prices, address 


R. M. CLOUGH, 
TOLLAND, CONN, 


He 


pee € 
tcl 








EVERYTHING FOR 


MACHINISTS 


In any quantity. 


Chandler & Farquhar, 


BOSTON, MASS, 


Send for Catalogue. 











HEAVY AND LICHT 


CASTINGS. 


GENERAL MACHINE WORK, 


CORRESPONDENCE INVITED, 


ALLENTOWN FOUNDRY & MACHINE CO., 


8d and Walnut Sts., ALLENTOWN, Pa. 














[2 YoU USE MANDRELS ? 
micnoL aon : 






d so, it wi Pay You to Investigate. 


SpA Manirels. 












set of 9 MANDRELS takes 








=! W.H. NICHOLSON & CO.,; 





trom 1” to7’ 


WILKES-BARRE, 


MACHINIST 


The AMERICAN MAcnHrtnist March 19, 
quoting from Mechanical Progress, says 
“We dén't hear so much of late of the 


‘perfection’ of cast gears, and the benefits 
of the hard scale or surface left on the teeth. 
This sort of engineering twaddle did very 
well when appliances were wanting for cut- 
ting the teeth of gears cheaply. It was 
making a virtue of necessity.” 


We have especially good facilities for 


CEAR CUTTING 


and ean furnish 


CUT CEARS 


(in quantities,) at prices that will com- 
pare favorably with those of Cast Gears. 
Correspondence solicited. 


LELAND, FAULCONER & NORTON 60, 


DETROIT, MICH. 


13 
Cc, W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 








= HEAVY STEEL DOG =82 ae 
r | No. Inch. Price. For = 6 
Sp bre BS. 9 9888 oes 
4 F 6 esas S 
= | Harare & 
Pi) : . ae ee | 
ge M96 Os °o = 
Seg 6....1 7030 2 “= 
Kec 6.... ac? 4 @& 
peo f.... 1 1-8... oe ee | 
>» *o s 
ers pea ee eoees ae a 
Ges ores ) Fe ® oS 
mS 10....1 1-3..... - % SESE SS 
se SS sock aikve wes 1106s? § 
mS 5 12....2 .. 1.20 g=B he | 
Sd 2 ae oes 136 9 83 B 
- .-2 1-2 - 145 ES9 GZ 
— gare rs 1.60 ae i |] a 
2 nee 18 8°35 5 ep 
= es 057 2 & 
™ 41-2 brcee 
r= 19....5 an — | 
fe Full set of 19 $23.60 Fd » CS 
=] 20 (ext.) 6 1-2...4.00 Pom [CR 
)é 21(ext.6 ...6.00 =58 
One Small Set of 8 by 1-4 inches to 20in - 66.2% 


ch, 
One Set of 12 2in.e ontinued by 1- gin. to4 in 13.2% 





by 1-4in. to 
For Engineers, Architects, Sur 
veyors, Draftsmen, Railroad 
Construction, and for Scientific 


KS and Technical Schools. For 





sale by ENGINEERING NEWS PUB, CO., Tribune 
Building, N. Y. City. 








Coal, Natural Gas, 


possible Cost are 


KANAWHA C 


We want Manufacturers. 
for the Manufacture of Machinery. 
; Vials. Cheaper than almost anywhere clse. 
comparable advantages are offered. 





fee 


R. MUSHET $ 


an eh Sap ae Sa er 


and 
TITADIC 


STEELS. 


This isa splendid point ; 
Cheap fuel. 


Write for prospectus and particulars. 


How to get the best results with 
SPECIAL STEEL ”’ 


‘ds ; 
done 
first cost of * 


175 Pr ojected Railroads, 16,000 Miles River Navigation, 

Coke, Oil, Clays, Glass Sand and 

Building Stone, Hard and Soft Wood Lumber, 
Tron from the South and Lakes at Lowest 


the resources at 


ITY, W. VA. 


one of the best in the U.S. 
Cheap feights. Cheap raw mate- 
Free sites and liberal inducements, and in- 


Address 


B. D. AVIS, Ceneral Manager, 


CHARLESTON, W. VA. 





"RR, MUSHET’S 
Greatly increase your speeds and 
then compare the work you turn off with that 
oy any other known Steel. This will make the 
*Mushet’s ”’ look insignificant. 


B. M. JONES & CO., 


Sole at aia ves in the United States 
& 13 Oliver se. BOSTON, MASS. 





Upright, Cushioned 


HELVE HAMMER 


Yun by Belt, 
M: bee BB. by 








[ > 
The SUPE 
| Hammer is due to the excellence of design as reg 


rards 


| EFFICIENCY, Simplicity, and Durability. 


L.& R.WISTER &CO., 
257 South Fourth Street, ee L PHITA, 
Ponnsyivania, oS. Aw 





| HENRY CAREY BAIRD & CO., 

| INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
| 810 Walnut St., Philadelphia. 
| 


er New and Revised Catalogue of Practical and Scien 
tific Rooks, 87 pages. §vo., and our other Catalogues and Cir 
culars ‘the whole coverin every bi anch of Seience applic 
to the Arts, se ant fre e and tral fy} tage to any one in al 
nart of the “ hoowill ft imatal his address 





SEP BLEELOII DISSE LIP I OPER 


C2 TDLLLILS a 


BUFFALO. BLOWERS. 





VPP Sg MALE “AGLI 


EO ROR OL CO PELL’ 


BUFFALO SET EES CoO., BUFFALO, N. Y. 





THE ‘DODGE INDEPENDENCE 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with @REAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
| Can be put on without 
| disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6 to 

60’ diameter in stock. 


| COOKE & CO., 
| 22 Cortlandt St., New York 


After May Ist, 1891, 
address will be 


16 3 & 165 Washington St., New York. 


HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &o, 
Mention AMERICAN MACHINIST. 


our 








SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can, 
WRITE FOR CATALOGUE, 
BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front Sts., Brooklyn. Office, No, 258 Broadway, N. ¥ 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. (., England. 
American and European Patents obtained at equitable 
rates. Special Fac pitas ye » Sale of Foreign Patents through 
our London Hous 1 x4 invention is worth as much in 
Great Britain as in the i S. Competent draftsmen em- 
ployed on premises. We refer to well-known men ip the 
machine traues for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





THE FOX PATENT UNIVERSAL TRIMMER, 


Over 2800 in use. 





2 2 
< v 
z x 
Oo 1°) 
a * 
° 7] 
Saves Time, Saves money. ‘Three Sizes, Four 


Styles, from New Patterns. No Pattern Room Com 

plete without Them, Send for Catalogue. 

Beware of Imitations, we will prosecute al] Infringemests. 
THE FOX MACHINE Co., 


$25 North Front Street, Grand Rapids, Mich. 


MACHINE WOrnck 
OF ANY DESCRIPTION TO ORDER OR BY CONTRAC 
Experimental Work a Specialty. 
REPAIRING AND JOBBING, 
Satisfaction Guaranteed. 
ww. Ss. WILLIAMSON, 
36 to 40 Penn 8St., BROOKLYN, N. Y. 








American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of Implements for 
y Standard Measurements. 







Flat Bar Gauge. 


JAS, A, TAYLOR & CO. 








5S 


ANN ST. 4+ NEW YORK- 





Universal -- 
Boring & 
Milling @ 

Engine. 


Drills and Bores 
accurately from g 
iy’ to 10’, laying 
out its own angles 
and distances. 
Spindle telescopes 









“UVINONID HOI CNIS 


‘ Machine 





tothe work. Taps 
and reams Uni- Co 
versal and Circular nS 
Milling Machine— 
the stiffest inthe 7 NEWARK, 
market. Cuts < N. J. 
gears of a Aj sities i 
nad — 
_ ” — — Lbs, 





UNIVERSAL RADIAL: 
RADIAL ORILEING MACHINE 


"= Sl THREE DESIGNS. SIX SIZES 
-a(MBODY ALL DESIRABLE FEATURES 


PRICES $450 °G UPWARD 
po UNIVERSAL RADIAL DRILL CO 


INCINNATI 


WORTHINGTON 
Independent Condenser 


| 


* so 








ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 


height, 
This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 
HENRY R WORTHINGTON 
NEW YORK 
PHILADELPHIA 
ST PAUL 


BOSTON 
8ST LOUIS 


CHICACO 
SAN FRANCISCO 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
» 85 Queen Victoria St., London, Eng. 


FOR TAPS, DIES, PUNCHES, CHISELS 
HOWE'S DRILLS, LATHE TOOLS, &e. 


S : 2 e L ESTABLISHED 1859. 


HOWE, BROWN & CO.,.L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 


Established in 1874. 


CLEVELAND TWIST DRILL CO 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine: 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
wy ence. The threading head is made e ntirely of steel. 
mm CULA ONO links, levers. springs, caps, cases, blocks or die 
* rings inorabout thehead. Separate He ads and Dies 
Write for descriptive circular and price 






HM urnished. 
list to 


= Capitol Mfg, Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 








Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 


VALLEY PUMP CO., 


EASTHAMPTON, MASS. 


Sage and Duplex. ‘i woe 
Plunger, Acme, and A. 
ly Wheel og 





Iron and Brass | 
Founders, 





333 EAST 56rn ST., N. Y. CITY, 


Make a Specialty of 
NICE GREY IRON CASTINGS. 
Soft, Smooth, and True to Patterns. 
Contracts for Castings in Regular Supply Solicited 


PAR K Double Jet 


AFUIN INJECTOR 
PARK MFG. CO., 








FOREKA TEMPERED COPPER CO. 


ONLY MANUFACTURERS OF 


Pure Tempered Copper 


FoR JOURNAL BEARINGS ELECTRIC COMMU- 


eTEAM 










5 TATORS, COMMUTATOR SEGMENTS, 
) 3 partand Brushes, Rolled Goods and Copper Castings. 
> Street, | pres 
PEC 
Daten, ECK Be ME 6C0 
Mass. 


aeeRares cK SiG 
M 


WATER 
THE most reliable under varying steam 


ressure of any 
pee known. Will work from 15 pounds to 180 pounds 

thout any adjustment. Theonly Automatic Injector 
that will thoroughly drain es a when shut Xs thus pre- 























freezing e Guarante 
INJECTORS AND JET APPARATUS. 
5 =.:/ MACHINERY 
21> em sik For Reducing and Pointing Wire 
= I=: 
a 2 STANDARD “Soeaaeee wie | {foarte Fon Drawing, We 
© os PUNCHE = e a ra For Machines 2 Seeneie. address the 
| : m op S | 
Le Fos"S | 1S. W. GOODYEAR, Waterbury, Ct. 

mz QTILES & PARKER PREAS CC., 






Middletown, Conn. 
MANUFACTURERS OF 


Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E, W. BLISS COMPANY, L’’d, 


BROOKLYN, N. Xe 
Manufacturers of 


VERTICAL AND TWO-SPINDLE MILLING MACHINES, 
HORIZONTAL BORING MILLS. 


TOOLS 


-—-FOR— 


Working Sheet Metals | . 
Presses, 


&e., &e 
Dies of all kinds, Squaring, Trimming and 














Vertical Milling Machine 


Drop Presses, Forgin 


Presses, Drawing 


Lever Presses, Embossing Presses, 





Slitting Shears, for Rolling Mill and other 
Work, Tinners’ and Canmakers’ Tools. 
i use of special attac s fo f 
For Boiler Makers, Bridge and Py Builders, Twaspindic Milling Machines shown abeve is. doing 
Arch’| Iron orks, & c. work in our shop that formerly required four planers 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
— B E ST aA A D rE FOR ALL 


SITUATIONS. 
Manufactured by 


Mi. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 


THE CANTON STEAM PUMP CO., 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 


07 <OS 


5 
ARATY 














CANTON, 
OHIO. 





— 
wmxexi2 








GURTEX STEAM PUMPS. 
Powe UMPS. a 
Inn PRESSURE PUMPS. age 


pAR 
ENDENT ConDENSING Ae 


BARR PU 


“LITTLE 
GIANT” 


JUNCTION 
MANTOWN UIPHIA. 
eC GERMAN HEA PENNA. 

















For Feeding all 
Steam Boilers. 


RUE’SS EJ ECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


| Boiler Washer and Testing Device. 


Uses Warm Water, avoiding in- 
jury and fac ilitating’ the Raising 
team. 


RUE M’F'G Co., PHILA., PA. 
CATALOGUES FREE. 












Maslin’s Patent Steam Pump. 


Chea sed and Best Automatic Steam \ ac- 
uum Handles DIRTY and GRI'l- 
yp J LIOL IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and Genera: Hydraulic Pur- 
poses, Send for Circulars. JoHN MASLIN & 
Son, Sole Mfrs,, 165-167 ist St , Jersey City, N.J, 


RADIAL DRILLS 


For Machine Shop Use. 
Special Radials for Bridge Builders. 
Box’s Double Screw Hoist, 


500 Ibs. to 20 vous 
n 


© COMPLETE STEAM PUMP_ ~~. 
10 SIZES FROM $7 T° $75“, 


| od eee LIS nee 
wii Cincurar> 

, a Vangie 
Bs : SOLE MAKERS. 


Fs GINCIN 








STEVENS PATENT 


SPRING SCREW THREAD CALIPERS 
Leader, No. 71. 
Price, ye; mail, post aid. 
8 inch, $0.75 4 ne h, $0.90 | inch, $1.00 

These Tools, for fine workmanship and 
finish, have no equal in the world. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists’ Tools. 

we peamrates catalogue free to all. 
J. STEVENS ARMS & TOOLCO. 
P.O. Box 251 Chicopee Falis, Mass. 







Capacity carried 
Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 
ton Traveling and Jib 
Cranes. 

Photos and Cuts 
on Application, 


Alfred Box &Co., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 















BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND” 
SHEARS. 


BEAUDRY & CO. 











One Pull <= 

One Way 
to either start 
or stop ma- 
chine. 

Self -lockin 
belt and clutct 
shifter; fits any 
bar now in use. 





(Formerly of 
Beaudry’s Up 
right Power 
Hammer,) 

Sole Manufacturers, 
Also Manufac- 
turers 0 
Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg. 
70 Kilby St., 





















s ADRIANGE 


ADRI ANCE 
GLITTER 


cH Mons 


iatiied aa NORKS 
FORSHEET-METAL, WIRE, 
PLYMOUTH & JAY.S'S. 


PAPER & LEATHER. 
BROOKLYN.NY. 








ERFEGTLY 


PTET. )nrann PED 








The most irregular spee 1 made perfectly uniform and reg- 
ular. A change of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 


and for driving dynamos. Makes power from water wheels. 
Ron aoe peed engines and electric motors absolutely regular and 
reliable. 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Office: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents; CHAT DLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 





P.H.&@F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8. 8. TOWNSEND, Gen, Agh} 22 CORTLANDT ST., 

QCOOKE & 00., Selling Agts NEW YORK, 
In Writing, Please Mention This Paper. 
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WHEN IN 


A Boiler iat 


ADDREss 


HARRISON SAFET 


OR HAR 





AN - OUT - OF - THE - WAY 


AMERICAN 





MACHINIST 


1 





‘WANT OF 


5-To-cat-ay SOERTION 
Y BOILER WORKS, 


Germantown Junction, Philadelphia, Pa, 


NEW YORK, N. Y¥. 


CHICAGO, TLL. 
41 Dey Street. 


187 LaSalle Street. 


ATLANTA, GA. 
9 No. Pryor Street. 


MINNEAPOLIS, MINN. 
421 Guaranty Blag. 









a? .E. LONERGAN & CO. 
he 211 Race St., Phila. 
Manufacturers of ¢ 


PATENT OILERS, 


pagal Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locom ests, 
Stationary and M 

rine Boilers, also _ 
* = le” § soam 


1888 Catalogue 
free on application. 


Mo 


Wee 


= Sf] 
— WM 


>. Gy 
Y 


a 


THE 1 XL. DRAWING STAND 


PATENTED. 
With or without board. 


The —<« and most convenient Draw- 
ng Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 





DRY STEAM 


FURNISHED BY 


THE POND 


pEPARATOR. 


The Pond Separator is 
guaranteed to relieve the 
Steam of all entrained 
water, and return this 
water to the Boiler, thus 
) ga a large saving in 
uel, 





Send for Circular. 


Fond Engineering Co, 








St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





Manufacturers of 


Shell Drills, Light Drill 


ELECTRIC MOTORS, § 





Presses and other Machinery. 





Complete Power Plants. 


THOS. fH. DALLETT & 60., 


York St. & Sedgley Ave., Philadelphia. 


Machine Tools, Cranes, ieceatens, Pumps, 


ELECTRIC GENERATORS 


Portable Drills, Hand Drills, Boiler gag 


Presses. 


cially adapt- ’ 
for driving 


For instal- 











KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
ATTACHMENT 
KEY-MAKING 
MACHINES. 


7 a ., Giant Key-Heater C6, 


EAST SAGINAW, MICH, 


PATENTS. 


During April and May my fees due only on allow- 
ance if desired. Write for particulars. 
WM. H. BABCOCK, 
709 G St., N. W., Washington, D.C., P.O Box 220, 
Forme tly Examiner in Patent Office 
FIFTEEN YEARS’ PRACTICE. 








ylation of 
| for inventions procured. 
Litigation, Searches, Opin- 
ions, &c. Trade Marks, La- 
bels, &c., registered. 
J. NOTA McGILL, Attorney-at-Law, 


ATLANTIC BUILDING, WASHINGTON, D CC’ 





Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted, 











No Bolts or Screws, 
For full information, address 


S. W. REESE & CO., Sole Manufrs., 
182 FULTON STREET, NEW YORK. 


WILLIAMS & LOUDAN 


MECHANICAL ENGINEERS. 


17 & 21 Fink’s Buildings, 
MELBOURNE, AUSTRALIA. 


Manufacturers represented on Commis- 
sion. Indents Executed. 


The Moore & White Co, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA, 


MFRS. OF 


} The ‘‘ Moore & White’ 
7 Friction Clutches 


Cut-Off Couplings, 


Send for Circulars. 








“ans 














‘aque, BLADED REAMERS 


IN STOCK AND TO ORDER. 





Special Machinery and Tools. 


When worn, Blades can be removed, reground, and readjusted 
to retain the original cutting diameter. 


R. D. NUTTALL & CO., 


Allegheny, Pa. 
MANUFACTURERS OF 
Gear Cutting to Order. 








BELT DRESSING 


LEATHER PRESERVATIVE. 


Warranted to Give Satisfaction. 


It absolutely prevents a belt from slipping. Thor- 
oughly preserves the leather, and protects the elasticity 
of the belt. 

It will pay you to send for an interesting circular on 
the subject. 


jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 













COILS & BENDS 


——OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING 6O., 


82 River Street, 








NEW HAVEN, CONN. 





WESTCOTT CHUCK CO., Ouida J.D 


Sh 





MANUFACTURERS OF Geared Combination Chucks, % 
‘oth 3 an aw. 
Jaws Reversible. 
Diameter. Capacity. | > 
LATHE and DRILL) rss.|¢ 
‘ 74 a E 
1 ; “ 1 ee 
ie. 13lg “ 
154 * oa 
Sia. = 1954 ‘* 
21 Ble “ 
SEND FOR ILLUSTRATED CATALOCUE. | 24 “ 28 





O’BRIEN’S PATENT 
BOILER HEAD FLANGING MACHINE. 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Pri ce Reasonable. 


JACOB CLARK, Mir., Germantown, Philadelphia, Pa. 





: Over THREE HUNDRED 
sizes and styles of Chucks, 
made and kept in stock, by 


been the ST AN DA 


nd | 
rORTY YEARS. RD for 








THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A. 
Send for Illustrated evtee List. 





pu w0 JAw CHUCKS 
em Son cccr A 


79:12. & 15 INCH 
ROUND BODY 

4/26 7-& 9 INCH 
WITH VARIOUS STYLES 
OF JAWS tiv 


ALL DEALERS. 


SOLD BY 





S , for 56 aa 


4! ak { é 
el nel ac | hi 


for Bin ange" M2 ops ( 
, 7 DESC mY 

iD Res GUE 
Dears? By 


; HU ofe7 
CU SHM ‘ NC roe, G (wm. 





With New Patent 


0 
Esse 
ze 
uj Zz 
OQ uw 
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wz 
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REVERSIBLE! 


r 
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a 
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oO 
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IMITATED BUT N 


Court and Union Sts. 





“THE SWEETLAND CHUCK” 


Reversible Jaws. 


STRONGEST, 
DURABLE, 
BEST. 


SIMPLEST, 
ACCURATE, 


EVER EQUALED! 


Manufactured by THE HOGGSON & PETTIS MFG. CO., 


(ESTABLISHED 1849.) 


NEW HAVEN, CT. 





CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work, Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
atall supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


Finished Hexagon Nuts. 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauga, 
Perfect Hexagon for close-fit 
ting Wrenches, 

Uniformity of Thread, 
PROMPT SHIPMENTS. 
- —_— LOW PRICE. 
Write for Prices, Etc., to 


TRUMP BROS. MACHINE CO., 


Manufacturers, 


WILMINGTON, DELAWARE, J. 5. A. 












ALUMINUM 


PER $1.50 Pouro 


ae oe 


Pittshurgh Reduction Company, 


95 Fifth Avenue, PITTSBURGH, PA., U. S. A. 


Owing to the decision of Judge Ricks in the Cir- 
euit Court of the United States for the Northern 
District of Ohio, in the case of The Pittsburgh Re 
duction Co, against the Cowles Electric Smelting 
and Aluminum Co,, No. 4869in Equity, the price of 
aluminum is fixed at $1.50 per lb., and the Cowles 
Company is enjoined “and restrained from increas 
ing its manufacture of pure aluminum over the 
rate at the time the suit was entered, in February, 
1891, and also from selling or offermg for sale pure 
aluminum, or the produc ts of its process for redu 
cing aluminum, at lower prices than the price of 
$1.50 per pound, which rate is fixed by The Pitts 
burgh Reduction Co. All persons are hereby noti 
fied and warned that if they purchase from the 
Cowles Electric Smelting and Aluminum Co., at a 


less rate than $1.50 per Ib., in any quantities, they 
will be liable therefor. 

No difference in quality of metal will be any ex 
cuse or reason for sales | the Cowles Company at 
a less rate than $1.50 per lb. 





HYDRAULIC 





JACKS, VALVES, 


0h 


‘Watson & 





204, 206, 208 & 


Hydraulic Wheel Press. 


PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS. 


MACHINERY 


FITTINGS, PACKINGS, 





Stillman, Mfrs. 


210 E. 43d 8t., New York. 


Hydraulic Vertica! 
Check Valve. 








































AMERIC AN 





————————————— 


EDISON GENERAL ELECTAIC CO., 
ARC & INCANDESCENT LIGHTING, 


FOR SHOPS, MILLS AND FACTORIES, 
MOTORS ror POWER 


As applied to Elevators, Traveling 
Cranes, Hoists, Lathes, Drills, 
Ventilating Fans, Etc. 





WRITE FOR DESCRIPTIVE PAMPHLETS AND PRICES. 


MAIN DISTRICT OFFICES: 


Canadian District, Bank of Commerce B sae D Toronto, Can 

Central District, Rialto Building, Chicage l. 

2 astern District, Edison Building, Broad Street, New York. 
-w England District, 38 Pearl St., Boston, Mass. 

Pacific Coast District, Edison Building, 112 Bush St., San 
Francisco, Cal 

Pacific Northwest District, Fleischner Building, Portland, Ore 

Rocky Mountain District, Masonic Building, Be anver, Col. 

Southern District,Cotton Exchange Building, New Orleans,La, 


HILL, CLARKE & CO. 


156 Oliver Street, Mass. 





Boston, 
Pattern Makers’ 


Lathes, 
Pattern Makers 
Saw Tables, 
Jig Saws, 


Engine Lathes, 
Metal Planers, 
Upright Drills, 
Shapers, 
Milling 
Machines, | Buzz Planers, 


Screw Machines, Steam Hammers 
Helve Hammers 
| Bolt Cutters, 


Bolt Headers, 


Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 





Flather 20 Inch Engine Lathe. 
























Machinery and Machine Supplies, 
CUT-OFF COUPLINCS 
Bean ierameter 3 eineieneh 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 
JAS. HUNTER & SON, 
=| MACHINISTS’ SCALES, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


Send for Catalogue to 





Nut Tappers. 

FRICTION CLUTCH PULLEYS AND 
North Adams, Mass. 

PATENT END GRADSATION. 

COFFIN & LEICHTON, SYRACUSE, N. Y. 


STANDARD TOOL CO., Athol, Mass, 





M ACHINIST [Aprit, 30 


’ 


AMERICAN GAS FURNACE CO.., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Srt., New York. 


A.R. KING MFG. CoO., 


Steel Screw Punches, Tube Expanders, Packer Ratehet Drills, Tube blir 
Tube Brushes, ite 


WRITE FOR PRICE LIST. 


12th STREETS, 


1891 





















SCREW PUNCH. 
ERIE, lith & 


ROLLER EXPANDER. 
JERSEY CITY, N. J 


BS 


EAGLE 
ANVIL 
“33 WORKS, 


Trenton, N. J. 





















Established 1845, 


BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO., 


Worcester, Mass., U. 8S. A 











The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Full war- 
ranted and 
lower price. 


THE MORTON 





SEND FOR CATALOGUE D. 











SEND FOR CATALOGUE. 
MEESTER MACHINE ‘SCREW Co. 
| __¥Vyy¥ HY yy’ 

F WORCESTER. 











Lightning Key-Way Cutter 
ald Key Maker, 


Portable Key-Way 
Cutters and Portable 
Planers a specialty, 


Taamieenrere of Set, Cap & 
Machine Screws, Studs, etc. 


Universal 2Plain Grinding Machines, 


Work and traverse in- 
g stantly varied to any 
_— speed between ex- 





ranging in size and 
cutting capacity from the 
smallest work to key-ways 6 
ft. long and 6 ins. wide. Over 
150 machines in use in the 
leading shops of this and 
; other countries. For fur- 
ther information address 
MORTON MFC. CO., 
Romeo, Mich. 


4 SIZES. 










tiemes. Re- 
» Versingpoints “We have no machine in our works of same co-t that earns 
“ varied _ by | 45 much money as yours.” Epw. P. ALLIS & Co. 
( hand Pivote Edwin Reynolds, Supt 





table simultane- 
ously clamped at 
both ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
clean; is gradu- 

. ated in 44 degrees 
coe in faces in inches per foot. 


Manufact ; 
LANDIS BROS. Warnesboro, ra. 


Waynesboro, Pa. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa, 
, Maker vee all kinds of 


2MACHINERY. 


Special facilities for Accurate 
Work. 





Bevel Gears cut theoret- 
ically Correct. 





THE LODGE AND DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, 


EASTERN HOUSE: 


G4 Cortlandt &t.,, 






OHIO. 


WESTERN HOUSE: 


we UFR 708, Canal ft, 








NEW YORK. 





17, 19 and 21-inch Swing, Large Hollow Spindle. 24,27,32 and 38- inch 
Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 
Extra heavy, Convenient, and easily handled. 


ENGINE 
LATHES 


TURRET 
LATHES 


IRON 
PLANERS 


PULLEY .% 
LATHES © 





20, 26 and 32-inch Triple Geared Shapers. 

Stroke changed while machine is running. 
Shaft can be passe 2d through head of machine 
and key seat cut in same to any length. Extra 
heavy vises. Tables slotted on all sides 


15 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 
ning. Stroke at ail times positive, 
Invariably plane to a line. 
Detachable Tables. 


PITTSBURCH HOUSE, 
or, Market and Water Sts., PIT ISBURGH, PA. 






All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


See Advertisement on Page 20. 


CHICAGO. 





Swing, Cabinet Legs. 18-inch Cabinet Turret Lathe. 
Taper Attachment, Automatic Feed, Lever and Screw 


Movement, most complete brass lathe on the market. 







DRILL 
PRESSES 


MILLING 
MACHINES 


IRON 
SHAPERS _ . 


25, 28, 32 and 40-inch Drills. 
Automatic ey tofeed. Quick return 
on right sic Table operated 
from front. Large cones 
and long belts. 


SOLE ACENT FOR GREAT BRITAIN, 
ALFRED HERBERT, COVENTRY, ENGLAND. 





24, 32 and 36-inch Planers 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra Leavy duty. All Feeds and Shipper 
operated from both sides, 

Improved device for bolding Planer Bolts. 
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MORSE TWIST DRILL AND wactuixe Conras®:/D. SAUNDERS’ SONS, ‘ereet-¥: 


MANUFACTURERS OF 


Steam & GasFitters’ Hand Tools. Pipe Cutting, 


oe 














Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


SEND FOR CIRCULAR. Tome his 


THE PATENT WHEEL PIPE CUTTER ‘shown inthe cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe cutter made. 











a 


z BOWSHER’S BALANCING WAY. 
t=" IMMEDIATE DELIVERY. :. 


3 Sizes For bench and 
15” and 18” Crank SHAPERS 
| 20” and 26” Geared . 


and floor use. 
| JNO. STEPTOE & CO., Cincinnati, Ohio. 











F. E. REED & CO. 
__ Worcester, Mass. 






Styles. 


NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKIVG = MACHINERY, 











Bench Style 


— S) ‘ _ — 
a er oo ene 
BUYNTON & PLUMMER, A newidea. A time saver. A toolto take the place of the 






devices in present use for balancing pulleys, armatures, cut- 
NGINE al Hand Lathes. F ¢ Latt + Mint “ WORCESTER, MASS. te who and rotary parts of mac ohinery in general. Sub- 
d Lathes, Foot Lathes, anc illin, a- . stentia Accurat Send for ci lar 
E chines. Agents, MANNING, MAXWELL & MOORE, 111 Planers, Shapers, Drills, Slotters, Eto. ene BOWSHER, SOUT 
AIBERTY STREET, NEW YorkK. 


N. P. BOWSHER, SOUTH BEND, IND. 


Shaping Machines, Manufacturer of Specialties in Wood and Metal, 
. J . 
Drilling Machines, | SHaRP Too.s—Goop Work. 











FLATHER ENGINE LATHES.; Something New!! 





14, 16, 16, 18, 20, 24 and 28 INCH SWING. j j 
ANY LENGTH OF BED DESIRED. 2 BY 24. Bolt Cutting Machines Universal 
Send for Catalogue. Cutter 
















Reamer Grinder 


will grind all kinds 
of cutters a nd 
reamers up to 8’ 

diam. without the 
use of special at- 
tauchments. 


) SIMPLE, 
ACCURATE, 


HILL, CLARKE & Co., 
vn geet sting scot” MUTA PARTE TURRET 
CW. POND MACHINE CO. 6 L A THE 


(ron Working Machinery. Now Ready 
IMPROVED PATENT IRON JONES & LAMSON MAcHINE Co. 


By” E. SNYDER, 


Worcester, Mass. 














MANUFACTURER OF 


FIRST-CLASS 


UPRIGHT DRILLS, 


In ye following sizes: 











RAPID. 

PLANERS A SPRINGFIELD, VERMONT. 20", 22' 2", 25, 26", 28", Price, $150. 

SPECIALTY. 80", 82”, 84" & 36”. \ Write for Catalogue. 
152 


Send for cuts and ADDRESS 


Union St., 


WORCESTER "y Ww al ices before you THE 

S . yuy. . 

MASS. ~~ P. S.—Sixty drills CINCINNATI 
running in one MILLING 








works. 


MACHINE €0., 


“soeeunmcw Cincinnati, 0. 


PATENT FRICTION SHAPER. 


17 INCH STROKE. 


Double racks allow 
ing shaft 2% to pass 
through base. Adjust 
able table for taper 
work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in phosphor — bronze 
wheel; smooth  run- 
ning. powerful, dura- 
ble. 


1,0, Wright & Sons, 


69 & 71 CEORCE ST., BROOKLYN, E.D.,N. Y. 


HURLBUT’S 
Patent Cut- 





PRENTICE BROS.., 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
2in.swing. Largest Va- 
riety of Britis manufac. 
tured in the world. 


Worcester, Mass. 











P. BLAISDELL & CO., 
Manufacturers of 
e 8 J 
Machinists’ Tools, 
THE PRATT & WHITNEY CoO., 


WORCESTER, MASS. HARTFORD, CoNnN., Jan. 14, 1891 


WILLIAM BARKER KEMPSMITH MACHINE TooL Co., 
& CO., MILWAUKEE, WIs. 


Manufacturers of GENTLEMEN : 
Iron and Brass Working _ _We have used one of your back-geared 


Universal Milling Machines for several 


months. The foreman in charge of the 
department in which it is located reports 


the machine satisfactory and one that ca 


140 & 142 E. SIXTH ST., Se ae olathe 
Near Culvert, Very truly yours, 
CINCINNATI, 0. THe Pratt & WHITNEY Co. BARNE d 
Send for Circulars and Prices. R. F. Blodgett, Sec’y New Friction Disk Drill. 


FOR LIGHT WORK. 


















CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN, 
Pipe Cutting & Threading Machinery, 

FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 














Has these Great Advantages: 
= The speed can be ins stantly ¢ *hanged from 0 to 1600 tin -off 
without stopping or shifting belts, Power applied g 
A A HINE ORKS, poeple graduated to drive, with equal safety, the 

smallest or largest drills within its range—a won- d C 
derful economy in time and great saving in drill an en- 
breakage. Send for catalogue. 

MANUFACTURERS W. F. & JNO. BARNES CO., tering Machine. 
1995 Ruby St, - Rockford, Il, 


Sizes 2’, 3’’,4’’, 6,6”. 


> MADE BY 
& Hurlbut & Rogers, 
South Sudbury, Mass. 







i j p WINE BARNES’ , Pat. FOOT POWER MACHIN ERY 
& , I feel so highly pleas peas 


oe, TOOLS, 


LATHES 
A SPECIALTY. WATERFORD 


N. ¥. Catat 





yourVelo tipede Foot Pow- = Sendfor \ 
er with se at,that Iw ish 
to add my testimony Circular. 


» to its superiority. I did _ 
not expect to like it, 
pai bering inOe ON Ss 


SSrcroacia al yg FLEXIBLE METALLIC FILLET 


Manufacturers of 


LATTES AND SHAPERS 





JACKSON, MICH. 
= || WRITE US for PHOTO & PRICES 





of using foot power, in ta Oe ae ce sai ag nis : 
on st without fatigue, a is a steadier motion, For PATTERN MAKERS. 8 Sizes. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 








GEO. D. WALCOTT & SON 








I only wish Thad known of it sooner. Sexp vor 
ue. W.F ‘fe J. BARNES CO,1995 Ruby St., Rockford, Li, 


NEW SHOP. AMPLE ROOM, Ww. D. FINETOOL CONTRACT, 43th STREET, 


PERFECT EQUIPMENT. PERFECT LIGHT, FORBES - JOB, AND 


& CO MACHINE = HUDSON, 

“9 
NO MAKESHIFTS. EASILY REACHED. \ocoxen. ny, WORK. DAYS’ WORK. HOBOKEN. 
a ee ipe- Cutting Machines. 


T Detroit, Mich., April 19th, 1891. 
No. 1.—Powerful, inex- f P L 



































pensive, simple in construc- 
tion, Cuts and screws pipes 
Y, to 2-inch. Easily carried 
about. 
poche 


“ECLIPSE” Nos. 2 ana }. 
These are powerful and most 
eficient 
machines 
Sor cutting 
large 
PIPES, with which one man can 


vasily cut off and thread b-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 
PO a 2% tob in. 
It will pay you to write us for 
particulars. 
PANCOAST & MAULE, 
(Mention this paper.) Philadel, hia 
Bae We also build Power Machines 


Mason Reauriator Co., Boston, Mass. 


Gents ; Would you be so kind as to 
send me your catalogue; also one of 
those stamp cases, as per advertise- 
ment in the AmMertcaNn Macuinist. You 
will find 2 cent stamp enclosed. 

I have one of your Regulators on a 
Knowles Air Pump, and it works like a 
charm. Wishing you success, I am, 





ousii8 


Bs 1 


H.B. BROWN & CO, wn, BICKFORD, 


EAST HAMPTON, CT. LAKE VILLACE, N. H. 





4, 5 and 6 Ft: SWING. 


Yours truly, 
GEO. F. HOXIE, 
296 Williams Ave 


BORING AND TURNING MILLS, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 





The LONG & ALLSTATTER CoO. anc’ 


OHIO, 
Double, Single, Angle-Bar, 

Gang, Horizontal, Twin, 

Boiler, Spacing, Gate, Multi- 

ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THE OPEN SIDE IRON PLANERS. 


GUARANTEETI 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 
Sizes 30" to 120” by any length. 





Horizontal Punch. 





Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MO. 
THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Sty les of Tappers. 
3 Sizes and Styles of Washer Machines. 
3 Sizes and Styles of Spike Machines, 
2 Sizes of Car Link paeoenes. 
3 Sizes of Car Pin Machin 
7 Sizes and Styles of Wire ‘Nail Machines, 
5 Sizes and + day of Benders. 
Complete outfits for Bolt shops. 


CATALOGUE SENT ON APPLICATION. 


SPRINGFIELD EMERY WHEEL MFG. CO., 
KKIDGEPORT, CONN. 


WRITE FOR 
CATALOGUE, 








THE NORTON DRILLS. 


FOR LIGHT, “SENSITIVE 
AND RAP/D DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
ate or Automatie Feed. 

To drill from 0 to 1-2 inch holes. 

The Latest and Best; most con- 
venient, sensitive and durable Drill 
on the market 

Have Balanced Spindles and Bal- 
anced Tables 

Write for pres and description, 
or for Special Machinery. 


THE NORTON & JONES 


Machine ToolWorks, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery, 


LANYV9 JYTHdd YS 








Py 











SAPPHIKE, GARNET & FLINT PAPER, 
O@HICAGO BRANCH 


70 SOUTH CANAL STREET. No. 2 


For High 
Speed Milling, 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


Spesds from 240 
to 10,000 revs. 


Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST., BOSTON. 








THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


MACHINE TOO LS, < Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road Shops, Locomotive and Car Builders, etc. 
( 


Boiler Plate 
Planer. 











eae” ra eS ‘ Z 


a , 


my ib ASTE R by DCMT pen 








\__ we CRAMPION BLACKSMITH’S LEVER FORGE 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP _FORGINGS. 


ACME, MACHINERY CO. 


OHIO 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


D Finst PREMIUM, CINCINNATI CENTENNIAL. 
SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 


BROOKLYN, N. Y 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Con 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heaas, 
Screw Glands, Packings, &e. 














PAT. DEC. 
PAT. DEC, 
PAT, AUG. 


5, 1882, 
4, 1883. 
25, 1885. 








Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
CONSULTING ano 
MECHANICAL ENGINEERS 


95 ere vi STREKT, 
YORK. 
No Air mg 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine 
Adapted to all ‘Kinds of En- 
gines. Send for Circular. 


Ross har Fuerio Batt Bearing CoLLar. 


A new Patent Application ot 
Bearing, nted 


Bal ec. 2, 

1890, to Drill . Lathe and 

all end thrust of Horizontal 

Shafts in Machinery. 9% per 

Wal cent. of the friction overcome 

i) by this device. ll satisfac- 
on guaran 


JOSIAH ROSS, 
1448 to 
1469 
Niagara 
Street, 








ar) , 
rT 
FACTORY, HOBOKEN, N. J. 4 {] ae 
Manufacturers of t iy Tih 
1 


Drawing Materials, Etc, § | 


Supericr Swiss Drawing In- aa . ts 
-ments, Extra and Best Quality, — = 
German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Seales, Triangles, T Squares, s, Drawing Boards, 
Standard Profile, and Cross-sec’ tion Papers. 


Catalogue to professional people on application. 





ES ~~ 
ee ———— 





SOUTHWARK FOUNDRY & MACHINE CO., 


PHIL ADEL PHMIA, PE NNA. 





Boilers, | Blowing & 


| Reversing 
Engines, 
Centrifugal 
Pumps, 
Steam 
Pumps. 


Tanks, 
Steam 


Hammers, 


Heavy = 


Castings. 


SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY, DURABILITY, CLOSE REGULATION. 


Simpson's Centrifugal 


Separator and Trap. 


GiNE For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, etc. 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer wails, while the dry 
steam goes through thesmall 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances. for Steam 
Hammers,Dry Houses, Water 
Gas Generators, and for all 

yurposes where Dry Steam 


ve 














T 8 necessary. 


KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 


THE COUBERT MFEC.CO. 








32 CORTLANDT ST NEW YORK 


Or, A. T. ARTHUR, Selling Agent 18 Cortlandt 8t., N. Y. 
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NEW. TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES| 


In Use, Over 2,500. 






25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
= to 100H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars. with various data as to practical 
Steam Engine Construction and performance, free by 


= eee mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILDING.) N. W ROBINSON, 154 Washington St., Chicago, Til, 
SALES AGENTS : W. a SIMPSON, 18 CORTLANDT STRERT, N. N.f ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia 





THE ALBANY STEAM TRAP Co 
BUCKET» GRAVITATING RETURN STEAM 


ALSO MANUFACTURERS OF 


BOILER PURIFIERS, 
“RENEWABLE SEAT VALVES.. 


fa) 


“PUMP. GOVERNORS. //{)' 
cis “STEAM PUMPS, 8°" 
Seno DUPLEX WATER FILTERS.,, 


curs, ALBANY STEAM TRAP CO. ALBANY, N.Y. 


Curcutars. 
GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


Almond Drill Chuck 


Sold at all Machinists’ 
f} Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St. 
BROOKLYN, N. Y. 








“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


~ COMBINED 
“OTTO " GAS ENGINES AND PUMPS, 


Consume 2% to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
bam by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


mcwcrease cur|Machine Tools 


GREASE CUP 
STOCK. 


Will Save its Costin Oil 
alone Several Times 
FITCHBURG MACHINE WORKS, 
Engine Lathes, *‘ New Patterns.”’ 


per Annum. 
SAVES ALSO IN LABOR AND COST 
14x6 ft., 16X6-8 ft., ISx8 ft., 24x12 ft. 
Planer, 24x6 ft., Shaper, 14in., Drills, 30-36 in. 


S\ OF COTTON-WASTE, PBEVENTS 
DBIPPING AND SPATTEBING. 
A POSITIVE FORCE FEED with the PRENTICE BROS., 
Lathes, 12x6 ft., 15x6 ft., 17x6-8 ft., I18x& ft. 
Drills, 20-21-25-28-32-36 in. swing. 


most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the | 
POWELL PLANER CO’s, 
Planers, 24x6 ft., 30x8-10 ft., 36x10-12-14 ft. 
HENDEY MACHINE CO’S, 


\ lubrication of machinery. Works 
>} equally wellin every possible position, 
Lathes, 14x6, 16x6, 18x6-8-10 ft. 
Planers, 16in.; Shapers, 15-24 in. 


Lackawanna Lubricating Co,, 
SECOND-HAND AND NEW. 


41 Coal Exchange, Scranton, Pa. 
Niles Screw}Machine, 1% in. hole, good order 


THE DE LAMATER IRON WORKS, 


(Incorporated 1889.) 
Foot West 13th St., NEW YORK, 9s 
Walters Planer, 24x5\ ft., “ 
Gang Drills, 3 Spindle, as 


MANUFACTURERS OF 
Lincoln 2 Spindle Profiler, 


‘ GENERAL MACHINERY, , 
laving acquired the Steam Pump business, formerly | Brow 1% 7 : . : 

’ : row Ss 2, No. 1 Screw Mac 29 
carried on by C. H. De Lamater & Co., offer both Bron =e zenee. wo. § Gorew Machin« 
single and duplex Steam Pumps at very low prices. | | incoln Milling Machines, 

Ames Engine Lathes, 13x6 ft., 7% in. hole, 


Fay & Scott 28x12 and 16 ft., 

Perkins Lathes, 16x8 ft., 22x10 ft., 24x12 ft., as 

Bement Axle Lathe, good order 
Send for Complete List and Special Catalogue. 


J. J. McCABE, 


. - 68 Cortlandt Street, 
NEW 


N. Y. Mach’y Warerooms. 


























= 























C. H. De Lamater & Co. offer for sale the follow- 
ing tools: 

2 25 ton Traveling Cranes. 

118° Ay ‘4 

1 Horizontal Boring Mill, 62’’x14’. 

1 Heavy combined Punch and Shear. 

1 No. 2 Silsby Rotary Pump. 

1 36’ Dimpfel Blower. 

1 45” “ it) 

1 No. 6 Sturtevant Blower. 

Large lot of Lathe and Planer Tools, Wood Pul- 
leys, Propeller Wheels, and three 700 Ib. Binary Ice 
Machines. 


MACHINE 


BorRING AND TURNING MILLS, BRIDGEPORT MACHINE TOOL Works, 
LATHES, E.P. Butcarp, Pror’r. 
Turret MACHINES. BRIDGEPORT, CONN. 


TOOLS 


new 





YORK, 






















GMbBELL ©. ~ 





erry NEWARK NJ. 


IMPROVED’S | 
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STEAM ENGINES 


(Ny 
: ARIE 
Fu 
CONTRACTS TAKEN: 














cow bat — hs = == 3 

| | | ulers, 

Eclipse Gorliss Engine, 4 FIGK CONRAN, Bsr 
NUN-CONDENSING, 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 























ws € 
gines: 
B Damon Dita 


—PROSPECTING 


=, BAND FRICTION 
x a MINING MACHINERY. 
MANF'G. co. CHICAGO, u.5.A. 
weno SKILLED ENGINEER _&X! 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 
Stationary and Marine. Automatic in Fuel and Water Supply. 


SHIPMAN ENGINE CO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 











FROM™ 1-4 TO 15,000 LBS, WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 





DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention of 
this Journal, by 


Cc.S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 


Send 2-cent stamp for : | 
illustrated list. 


L. S. STARRETT, 


ATHOL, MASS. 


Corliss 
Engines 


of the highest type and in 
all sizes are made by 








THe Lane & BopLey Co., 
CINCINNATI, O. 


FRISBIE FRICTION 
PULLEYS CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORK. Manufacturer of Fine Tools. 
OFFICE, 15 CORTLANDT ST.,N. Y. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD COMPANY, 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


SIMPLE, COMPOUND, VERTICAL AND HORIZONTAL. 

This Company has purchased of MR. FRANK H. BALL, formerly of Erie, Pa., 
his engine governing and other devices, and is engaged in building and equipping 
new and modern shops near New York; it will be prepared on June Ist to take 
orders for Ball Engines, built under Mr. Balls personal supervision and with 
his latest improvements, 

, After May 6th, the business, firm name and good will of CHAS, R. VINCENT’ & 
CO., who for the past three years have had the agency of Ball Engines in the 
East, will be acquired by THE BALL & WOOD COMPANY, Mr. Vincent will 
become its Secretary, and Mr. Smith have charge of its interests at Cincinnati, 























FRANK H. BALL, V. Prest. and Gen’! Manager. THOMAS C, WOOD, President. 
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BROWN & SHARPE MFG, CO., 


Providence, R. 1., U.S. A. 
il oat MILLING ATTACHMENTS 


FOR 


NOS. 1 & 3 UNIVERSAL AND NO. 6 PLAIN 
MILLING MACHINES, 


This device is used for a large range of light mill- 
ing, and is of especial advantage for key-seating, die- 
sinking, cutting T slots, ete. 


The holder or frame is secured to the overhang- 
ing arm, and the horizontal shaft is inserted in the 
cone spindle of the macbine. The vertical spindle is 


driven by the horizontal shaft through spiral gears. 


ss. A. SMH, 


Western Representative, 


23 SOUTH CANAL ST., 


CHICAGO, ILL. 


NILES TOOL WORKS, 


OHIO. 








HAMILTON, 


MACHINE TOOLS. 


We devote special attention to the complete 


equipment of Machine Shops, Boiler 





Shops, Car Shops, etc. 
Correspondence 
solicited. 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 
98 Liberty St 705 Arch st Lewis Block Phenix Building. 












_THE YALE & TOWNE MFGCO, 
STAMFORD CONN 
NEW YORK. CHICAGO.PHILA.BOSTON 








RADE 


ENKING 


MARK 


JENKINS STANDARD PACKINe 


TRAD: 


—As it isthe Packing by which all 
others are compared. 


CALLED THE STANDARD 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘* Trade Mark.”’ 
21 NORTH FIFTH ST., I 


_ JENKINS BROS. {is e 39 N CANAL ST., CHICAGO, 
$150.00 REWARD. 


The remarkable increase in the sale of our Improved Machine 
Tools has induced us to still further place their merits before every 
user of this class of machinery both in America and Europe. 

In order to accomplish this we desire an advertisement out of 
the stereotyped order. 

In view of this fact we will, on July lst, 1891, pay one hundred 
dollars ($100.00) for the first and fifty dollars ($50. 00) for the second 
best plan for advertising our line of Improved Tools. 

The plans must embody three conditions: First, they must be 
NOVEL; Second, FEASIBLE; Third, Cost must justify the advertisement 
being used in large lots. 

Competition open to every one, except those in our employ. 
Communications may be addressed to either of our houses. 


The Lodge & Davis Machine Tool Co 


Works: CINCINNATI, OHIO. 
N. B.—See ‘* Advertisement,”’ page 16. 


OUR I.INE OF F*LAIN MILLING MACHINES. 


Rack or Screw Feed, Wo. 4% 


JENKINS 





105 MILK TE ty 7 STON. 








Western House, 


oy No. 68 & 70 8. CANAL ST, 
Chicago, Ill. 


Eastern House, 


No. 64 CORTLANDT STREET, 
New York City. 





Geared or Plain. 






THE GARVIN MACHINE COMPANY, 


Manufacturers of} and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


. 
Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MELLING IN ALL IFS BRANCHES. 


Laight & Canal Sts. (Catalogue sent on Application.) _ NEW YORK; 


| 


The Original Unvulcanized Packing 


| 

i 
7 
| 









W. FIFIELD, 











‘THE PRATT & WHITNEY Co, 


HARTEORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


=—POWER SHEAR S.=— 


<= Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Mach ines, 


RETRACTILE JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U.S. A., 


MANUFACTURERS OF 


C & MACHINISTS’ CLAMPS. 


C Clamps, in 5 Sizes, with Openings 
114, 214, 314, 434, 644 inches, 





TL) Eee 





re ) 


Machinists’ Clamps, in 4 Sizes, with Openings 
14, 214, 34, 444 inches. 






of all 


Drop Forgings of Bronze, Copper, Iron and Steel vescriptions. 


WARNER & OHIO, loan MAXWELL & MOORE, 


Cc . 2 Vv E L A N D, oO bi } Oo, Manufacturers and Dealers in all kinds of 


}ACHINE TOOLS ‘a... cacntsists” [OQLS AND SUPPLIES, 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION, 











The Celebrated 
: F, E. REED 
= 16-inch Swing 





phs 







natal ——— 
111-113 LIBERTY 8T,, NEW YORE. 





We carry the largest line of Tools and Supplies in the City. 





Manufacturer of ENGINE LATHES 
Lowell, Mass., U. S. A. 


& from 16to 48 in. swing. Cuts, Photogra 
-4 and Prices furnished on application. 








J. M. 
Wo. 

F. 
Af 


Key-Seating Machines 
and 20 in, Drills 


A SPECIALTY. 
SEND FOR LIST OF 


ALLEN, PRESIDENT, 
B. FRANKLIN, VICE-PRESIDENT. 
B. ALLEN, SEconp VICE-PRESIDENT. 


B. PIERCE, SEcrETARY & TREASURER. 





Lathes, 

or anything in 

or Supplies. 
= 


o'gnerts Rs 
Drfile aH E beg leave to send you a Circular of Gro. B. 
GRANT’s NEW TREATISE ON GEAR WHEELS. 


The book costs $1.50; is always ret ble but never 
W. P. DAVIS, |” eepenighat 
turned, and is a valuable tool for draftsmer 
Rochester, N. Ye} machinists and students ead “ 
» Works at North Bloomfield. LEXINGTON GEAR WORKS, Lexington, Mass. 

















SPUR GEARED 


AND 


LAN 7 AS SPIRAL pea 


MANUFACTURED BY 


The C. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 




















WGSHENDEY / eerie O. MeTON @ONN. 


__ ManurnctU8e3- MACHINE TOOLS: ow | 


AWRY TN 104 baa 


26” Pillar — 











Manufacturer 
—of— 


APS & DIE 


LLL 1 Roath 


PAWTUCKET.R.I. 





